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ABBREVIATIONS  OF  THE  STATES  OF  THE  UNITED  STATES  OF  AMERICA  AND  THE 

PROVINCES  OF  CANADA 


United  States 

AL¬ 

Alabama 

MI  — 

Michigan 

UT  — 

Utah 

AR— 

Alaska 

MN  — 

Minnesota 

VA  — 

Virginia 

AR  — 

Arkansas 

MO¬ 

Missouri 

VI  — 

Vermont 

AZ  — 

Arizona 

MS  — 

Mississippi 

WA- 

Washington 

CA  — 

California 

MI¬ 

Montana 

WI  — 

Wisconsin 

CO  — 

Colorado 

NE  — 

Nebraska 

wv  — 

West  Virginia 

CT  — 

Connecticut 

NC  — 

North  Carolina 

WY  — 

Wyoming 

DC  — 

District  of 

ND  — 

North  Dakota 

Canada 

Columbia 

NH  — 

New  Hampshire 

ALTA  — 

Alberta 

DE  — 

Delaware 

NJ- 

New  Jersey 

BC  — 

British  Columbi 

FL  — 

Florida 

NM  — 

New  Mexico 

LAB  — 

Labrador* 

GA  — 

Georgia 

NV  — 

Nevada 

MAN  — 

Manitoba 

IA  — 

Iowa 

NY  — 

New  York 

NB  — 

New  Brunswick 

ID  — 

Idaho 

OH  — 

Ohio 

NFLD  — 

Newfoundland 

1L  — 

Illinois 

OK  — 

Oklahoma 

NS  — 

Nova  Scotia 

IN  — 

Indiana 

OR  — 

Oregon 

NWT  — 

Northwest 

KS  — 

Kansas 

PA  — 

Pennsylvania 

Territories 

KY  — 

Kentucky 

RI  — 

Rhode  Island 

ONT  — 

Ontario 

LA  — 

Louisiana 

SC  — 

South  Carolina 

PEI  — 

Prince  Edward 

MA  — 

Massachusetts 

SD  — 

South  Dakota 

Island 

MD  — 

Maryland 

IN  — 

Tennessee 

PQ- 

Quebec 

ME  — 

Maine 

IX  — 

Texas 

SASK  — 

Saskatchewan 

YUK  —  Yukon 

•Although  l.abrador  is  now  part  of  Newfoundland,  mosquito  records  are  here  listed  separately. 
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Corrections  and. Additions  to  the  Publication,  Identification 
and  Geographical  Distribution  of  the  Mosquitoes 
of  North  America,  North  of  Mexico 

1  2 
Ronald  A.  Ward  and  Richard  F.  Darsie,  Jr. 

ABSTRACT.  Corrections  and  additions  are  provided  as  a  supplement  to  the 
publication.  Identification  and  Geographical  Distribution  of  the  Mosquitoes 
of  North  America ,  North  of  Mexico. 


INTRODUCTION 

Following  the  publication  of  Darsie  and  Ward  (1981),  certain  errors  and 
corrections  have  been  brought  to  our  attention  and  are  appended  below  in  an 
Errata  section.  As  the  chapters.  Bibliography  of  Mosquito  Taxonomy  and  Geo¬ 
graphical  Distribution,  and  Addendum  to  Bibliography  in  Darsie  and  Ward  (1981) 
surveyed  the  relevant  literature  through  most  of  1979,  we  are  providing  annotated 
references  from  1979  to  mid-1982.  In  addition,  several  pre-1979  publications 
are  cited  that  were  earlier  omitted.  Certain  species  merit  comment  and  are 
noted  along  with  new  distribution  records  at  the  state  (U.S.A.)  and  province 
(Canada)  level. 

We  wish  to  thank  Peter  Belton,  Alain  Maire  and  Lewis  T.  Nielsen  who  have 
provided  data  for  our  use  and  Bruce  Harrison  for  his  advice  on  an  earlier  draft. 


ERRATA 


Page  7,  line  19 

For  Interocular  setae  (IS),  read  Interocular  setae  (ISe) 

Page  8,  lines  39,  43,  48 

For  meskatepisternum,  read  mesokatepi sternum 

Page  9,  line  39 

For  Fig.  15,  read  Fig.  38 


Donald  A.  Ward,  Department  of  Entomology,  Walter  Reed  Army  Institute  of 
Research,  Washington,  D.  C.  20012 

^Richard  F.  Darsie,  Jr.,  Division  of  Parasitic  Diseases,  Chamblee  23,  Center 
for  Infectious  Diseases,  Centers  for  Disease  Control,  Atlanta,  Georgia  30333. 
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Page  9,  line  41 

For  Fig.  221,  read  Fig.  222 

Page  10,  line  49 

For  the,  read  The 

Page  14,  In  list  of  abbreviations  for  Plate  4,  add  PMe-pleural  membrane 

Page  27,  Couplet  1,  lines  1  and  2 

For  hindtarsomere,  read  hindtarsomeres 

Page  30,  Figs.  59,  61 

For  Hindtarus,  read  Hindtarsus 

Page  44,  Fig.  140 

For  eandensis 3  read  canadensis 

Page  51,  line  2 

For  posterior,  read  anterior 

Page  115,  line  44 

For  Fig.  789,  read  Fig.  815 

Page  115,  line  45 

For  Fig,  815,  read  Fig.  784 

Page  116,  line  25 

For  Figs.  514,  516,  read  Figs.  514,  516,  855 
Page  119,  line  7 

For  mesurement,  read  measurement 

Page  132,  Couplet  11 
Should  read: 

11  (10).  Saddle  completely  encircling  segment  X  (Fig.  538), 

or  if  not,  siphon  aciculate  (Fig.  824) . Culex 

Saddle  not  completely  encircling  segment  X  (Fig.  539); 
siphon  not  aciculate . (in  part)  Aedes 

Page  133,  Couplet  14,  lines  2  and  3 

For  tergum  on  VII,  read  segment  VII 

Page  182,  Figs.  790,  792 
For  1-I-IV,  read  1 -IV 

Page  199,  Figs.  878,  880 

For  Ventral  view,  read  Dorsal  view 
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Page  202,  Fig.  895 

For  inornator ,  read  inornata 
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Page  214,  Couplet  8 

For  cohnstonnit  read  cohnstonii 

Page  215,  Fig.  958 

For  abdomen  Pa.,  read  abdomen  -  Ps. 

Page  220,  Fig.  983 

For  thorax  Wy.a  read  thorax  -  Wy. 

Pages  226  and  233,  column  1 

Heading  should  read  Mosquito  Species 

Page  241,  line  8 

For  MAN  (470),  read  MAN  (70,  as  Ae.  triseriatus) 

Page  258,  line  5 

For  NE  (164),  read  NE  (373) 

Page  260,  Plate  35,  line  2 

For  NM  3/8K_!  ( ,  read  (502) 

Page  260,  Plate  35,  line  3 
For  MQ,  read  M0 

Page  287,  ref.  311 

For  silvevtvis ,  read  silvestris 

Page  290,  ref.  398 

For  Schyler,  read  Schuyler 

Page  297,  line  12 

For  57,  60,  read  57-60 

Page  305,  Fig.  670 

For  Pina,  read  Pima 

Page  312,  line  46 

For  mutrennai ,  read  mulrennani 

Page  313,  line  4 

For  s.  spenaeri ,  read  s.  spenaerii 


COMMENTS  ON  CERTAIN  SPECIES 

Aedes  (Aedes)  hemiteleus  Dyar.  Bickley  (1980)  studied  the  adult  morpho¬ 
logical  characters  of  the  North  American  members  of  the  Cinereus  Group  (sensu 
Peus  1972)  and  found  them  too  variable  to  discriminate  Ae.  hemiteleus  from 
Ae.  oinereus  Meigen,  or  other  members  of  the  group.  However,  in  the  absence  of 
adequate  North  American  specimens  with  associated  immature  skins,  we  feel  it  is 
not  advisable  to  synonymize  Ae.  hemiteleus  with  Ae.  einereus. 
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Aedes  (Finlaya)  togoi  (Theobald).  Belton  (1980)  presented  conclusive 
evidence  that  ke.  togoi  is  now  established  south  of  Anacortes,  Washington,  in 
rock  pools  along  the  coastline.  He  indicated  that  ke.  togoi  is  probably  a 
recent  introduction  from  Asia  (within  the  past  40  years)  and  may  have  been 
dispersed  through  the  agency  of  ferry  traffic  among  islands.  Since  this  species 
is  already  included  in  Darsie  and  Ward  (1981),  no  modifications  to  the  keys  are 
required. 

Culex  (Melanoconion)  taeniopus  Dyar  and  Knab.  The  new  synonomy  of  Cx.  (Mel.) 
opisthopus  Komp  with  taeniopus  by  Sirivanakarn  and  Belkin  (1980)  will  undoubtedly 
cause  consternation  among  some  North  American  mosquito  workers.  Through  the 
proper  examination  of  type-specimens  and  the  application  of  the  principle  of 
priority,  Sirivanakarn  and  Belkin  (l.c.)  have  resolved  a  difficult  problem  of 
nomenclature. 

Culex  (Tinolestes)  latisquama  (Coquillett).  The  presence  of  this  species 
in  the  U.  S.  is  based  on  one  male  supposedly  collected  in  1906  from  Estero,  Lee 
county,  Florida  (Stone  1968).  Since  additional  specimens  have  not  been  collected 
north  of  Honduras,  Berlin  and  Belkin  (1980)  believed  the  Florida  record  is 
erroneous.  They  attribute  this  to  an  incorrect  label  on  specimens  collected  for 
the  "Mosquitoes  of  North  and  Central  America  and  the  West  Indies"  (Howard,  Dyar 
and  Knab  1915).  As  we  do  not  wish  to  perpetuate  the  error,  Cx.  latisquama  is 
removed  from  the  list  for  the  subject  area.  This  reduces  the  list  of  species 
and  subspecies  known  to  occur  in  North  America,  north  of  Mexico,  from  167  to  166. 

Culiseta  (Culiseta)  annulata  (Schrank).  Faran  and  Bailey  (1980)  collected 
a  single  adult  female  Cs.  annulata  at  Fort  McHenry,  Baltimore,  Maryland,  from 
the  inner  walls  of  an  old  munitions  bunker.  This  female  was  collected  in 
association  with  overwintering  Cx.  pipiens  Linn,  females  and  survived  20  days 
in  the  laboratory.  Due  to  the  proximity  of  Fort  McHenry  to  Baltimore  harbor,  it 
is  probable  that  this  specimen  or  its  ancestors  were  introduced  into  the  area  by 
a  ship  travelling  from  Europe.  Since  further  specimens  have  not  been  reported, 

Cs.  annulata  is  not  yet  an  established  faunal  component. 

Wyeomyia  (Wyeomyia)  smithii  (Coquillett)  and  Wy.  (V/yo.)  haynei  Dodge. 

Bradshaw  and  Lounibos  (1977)  examined  the  effects  of  latitude,  altitude  and 
longitude  on  photoperiodicity,  morphology  of  larval  anal  papillae,  stage  of 
dormancy  and  response  of  Fj  hybrids  of  pitcher-plant  mosquitoes  of  the  genus 
Wyeomyia  from  eastern  North  America.  They  conclude  that  Wy.  smithii  is  probably 
a  polytypic  species  which  includes  Wy.  haynei  as  a  geographic  subspecies.  Their 
observation  that  Wy.  haynei  populations  from  the  Gulf  Coast  possess  four  long 
anal  papillae  is  of  interest  and  indicates  the  need  for  a  rigorous  taxonomic 
analysis  of  extensive  series  of  reared  specimens  of  both  species  throughout  the 
entire  range.  These  should  be  complemented  by  a  series  of  cross-breeding 
experiments  from  various  critical  populations.  Until  these  studies  have  been 
accomplished,  haynei  and  smithii  should  be  retained  as  discrete  species. 


Mosquito  Systematics 


Vol .  14(3)  1982 


213 


CHANGES  TO' STATE’  AND  PROVINCE  DISTRIBUTION  RECORDS 


The  following  new  United  States  and  Canada  distribution  records  have  come 
to  our  attention  since  Darsie  and  Ward  (1981)  was  submitted  to  the  printer. 
Changes  in  distribution  such  as  county  records  are  included  in  the  Annotated 
References . 


SPECIES 

POLITICAL  UNIT 

REFERENCE 

Ae.  atropalpus 

IN 

Restifo  and  Lanzaro  (1980) 

9 

Ae.  atvopalpus 

NFLD 

Nielsen  and  Mokry  (1982b) 

v ' ; 

Ae.  cineveus 

WV 

Butler  and  Amrine  (1980) 

Ae.  dectiaus 

NFLD 

Nielsen  and  Mokry  (1982b) 

Ae.  diataeus 

NFLD 

Nielsen  and  Mokry  (1982b) 

Ae.  dorsalis 

NH 

Burger  (1981) 

Ae.  euedes 

WY 

Nielsen  (1982) 

s  • 

Ae.  grossbeoki 

MI 

Cassani  and  Newson  (1980) 

Ae.  hendersoni 

FL 

Zavortink  and  Belkin  (1979) 

■ 

Ae.  hexodontus 

NFLD 

Nielsen  and  Mokry  (1982b) 

Ae.  nevadensis 

BC 

Belton  and  Belton  (1981) 

Ae.  pionips 

NFLD 

Nielsen  and  Mokry  (1982b) 

. 

Ae.  sollieitans 

WV 

Butler  and  Amrine  (1980) 

Ae.  stiotious 

NFLD 

Nielsen  and  Mokry  (1982b) 

Ae.  togoi 

WA 

Belton  (1980) 

■M 

* 

Cs.  alaskaensis 

UT 

Bickley  (1979) 

Cs.  melanura 

NFLD 

Nielsen  and  Mokry  (1982a) 

► 

Or.  alba 

WV 

Heaps  (1980) 

>  * 

■« 

Vs.  ayanesoens 

IA 

Ritchie  and  Rowley  (1980) 

► 

1 

. 

Ps.  mathesoni 

MI 

Cassani  and  Newson  (1980) 

k  * 

, 

• 

► 

Ur.  sapphirina 

CO 

Maloney  (1980) 

. > 
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Four  species  were  deleted  from  the  list  of  Nebraska  species  by  Lunt  and 
Rapp  (1981)  as  they  were  unable  to  verify  their  presence  within  the  state  on 
the  basis  of  valid  collection  records.  These  include:  Aedes  fitchii  (Felt 
and  Young),  Ae.  implicatus  Vockeroth,  Culex  quinquefasciatus  Say  and  Culiseta 
melanura  (Coquillett). 


ANNOTATED  REFERENCES 

Adkins,  D.  A.  1979.  A  survey  of  mosquitoes  in  Cabell  County,  West  Virginia. 
Mosq.  News  39:267-270.  (Eight  new  county  records.) 

Belton,  P.  1980.  The  first  record  of  Aedes  togoi  (Theo.)  in  the  United  States  - 
aborginal  or  ferry  passenger?  Mosq.  News  40:624-626.  (New  Washington 
State  record.) 

Belton,  P.  and  E.  M.  Belton.  1981.  A  revised  list  of  the  mosquitoes  of  British 
Columbia.  J.  Entomol.  Soc.  B.  C.  78:55-64.  (New  country  record  for  Ae. 
nevadensis  and  additional  locality  records  for  numerous  species.) 

Berlin,  0.  G.  W.  and  J.  N.  Belkin.  1980.  Mosquito  studies  (Diptera,  Culicidae) 
XXXVI.  Subgenera  Aedinus ,  Tinolestes  and  Anoedioporpa  of  Culex.  Contrib. 
Am.  Entomol.  Soc.  (Ann  Arbor)  17(2): 1-104. 

Bickley,  W.  E.  1979.  Notes  on  the  geographical  distribution  of  three  species 
of  Culiseta.  Mosq.  News  39:392.  [All  records  except  Cs.  alaskaensis  -  UT 
included  in  Darsie  and  Ward  (1981).] 

_ .  1980.  Notes  on  the  status  of  Aedes  cinereus  hemiteleus  Dyar.  Mosq. 

Syst.  12:367-370. 

_ .  1981  (1982).  Notes  on  the  geographical  distribution  of  Aedes 

canadensis  mathesoni.  Mosq.  Syst.  13:150-152. 

Bourassa,  J.  P.  1981.  Position  taxonomique  du  diptere  Aedes  atropalpus 
(Coquillett).  Naturaliste  Can.  108:185-190. 

Bradshaw,  W.  E.  and  L.  P.  Lounibos.  1977.  Evolution  of  dormancy  and  its 

photoperiodic  control  in  pitcher-plant  mosquitoes.  Evolution  31:546-567. 

Breeland,  S.  G.  1980.  A  bibliography  to  the  literature  of  Anopheles  albimanus 
(Diptera:  Culicidae).  Mosq.  Syst.  12:50-150. 

_ .  1982.  Bibliography  and  notes  on  Florida  mosquitoes  with  limited 

distribution  in  the  United  States.  Mosq.  Syst.  14:53-72.  (New  county 
records  for  De.  cancer.) 

Brogdon,  W.  G.  1981  (1982).  Use  of  the  si  phonal  index  to  separate  Culex  pipiens 
subspecies  and  hybrids.  Mosq.  Syst.  13:129-137. 
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Brust,  R.  A.  1979.  Occurrence  of  Aedea  hendersoni  in  Manitoba.  Mosq.  News  39: 
395-396.  (Not  a  new  provincial  record.) 

Burger,  J.  F.  1981.  New  records  of  mosquitoes  (Diptera:  Culicidae)  from  New 
Hampshire.  Entomol.  News  92:49-50.  (New  state  record  of  Ae.  dorsalis.) 

Butler,  L.  and  J.  W.  Amrine.  1980.  New  state  and  county  records  for  mosquitoes 
in  West  Virginia.  Mosq.  News  40:347-350.  (New  state  records  for  Ae. 

cinereus  and  Ae.  sollicitans.) 

Candeletti,  T.  and  F.  H.  Lesser.  1978  (1980).  Culex  tarsalis  in  New  Jersey. 
Proc.  N.  J.  Mosq.  Control  Assoc.  65:95-98. 

Cassani,  J.  R.  and  H.  D.  Newson.  1980.  An  annotated  list  of  mosquitoes 
reported  from  Michigan.  Mosq.  News  40:356-367.  [Includes  new  state 
records  for  Ae.  grossbeaki  and  Ps.  Mathesoni  (as  varipes ) ;  repeats 
several  older  species  records  that  require  verification.] 

Covell,  C.  F.,  Jr.  and  A.  J.  Brownell.  1979.  Aedes  atropalpus  in  abandoned 
tires  in  Jefferson  county,  Kentucky.  Mosq.  News  39:142.  (New  county 
records. ) 

Crans,  W.  J.,  F.  Lesser  and  T.  Candeletti.  1979.  Recent  distribution  records 
of  Culex  tarsalis  in  New  Jersey.  Mosq.  News  39:244-247. 

Darsie,  R.  F. ,  Jr.  and  R.  A.  Ward.  1981.  Identification  and  geographical 
distribution  of  the  mosquitoes  of  North  America,  north  of  Mexico.  Mosq. 
Syst.  Suppl.  1:1-313. 

Dickson,  S.  L.  1980.  The  mosquitoes  of  southwest  Missouri.  Proc.  Utah  Mosq. 
Abat.  Assoc.  32:40-42. 

Faran,  M.  E.  1980.  Mosquito  studies  (Diptera,  Culicidae)  XXXIV.  A  revision 
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INTRODUCTION 

In  1955  Carpenter  and  LaCasse  published  a  monograph  entitled  Mosquitoes  of  North  America, 
North  of  Mexico  ( 106).*  The)  included  143  species  and  subspecies  in  1 1  genera  and  19  subgenera, 
identification  keys  to  genera  and  species,  and  descriptions  of  the  known  adult  female  and  male  and 
larval  stages.  Their  geographical  distribution  information  consisted  of  lists  of  the  states  of  the 
United  States  of  America  (USA)  and  provinces  of  Canada  in  which  each  taxon  had  been  collected, 
with  substantiating  references. 

.  There  are  now  known  from  the  same  region  167  species  and  subspecies  in  13  genera  and  27 
subgenera.  The  additions  and  changes  in  the  names  of  the  North  American  mosquito  f  auna  have 
been  reviewed  by  Carpenter  (91,  95,  104)  and  Darsie  (140,  142).  The  principal  objective  of  this 
volume  purports  to  be  the  revision  of  the  identification  keys  toadult  female  and  larval  stages  which 
incorporate  all  167  laxa.  Kach  key  is  preceded  by  a  detailed  description  of  the  morphology  of  that 
stage,  which  is  needed  to  use  the  key  successfully.  In  addition,  each  couplet  of  the  two  keys  is 
illustrated  to  assist  the  user  in  interpreting  the  characters  employed. 

A  second  purpose  is  to  present  up-to-date  information  on  the  geographical  distribution  of  the 
mosquito  laxa.  We  are  continuing  the  arrangement  used  by  Carpenter  and  LaCasse  (106),  listing 
the  states  and  provinces  from  which  each  taxon  has  been  reported  with  substantiating  references. 
In  addition,  we  are  depicting  the  distribution  on  maps;  actually  the  captions  of  the  map  plates 
(Plates  9-49)  contain  the  specific  states/provinces  in  which  each  taxon  is  found.  Using  Carpenter 
and  LaCasse's  monograph  (106)  as  a  starting  point  and  listing  the  state/province  data  given  by 
them,  we  are  adding  a  total  of  574  new  state/province  records  which  encompasses  the  16  new 
species  described  since  1955.  Detailed  also  are  37  instances  in  which  species  once  reported  as 
occurring  in  particular  suites/provinces  are  deleted.  ---fU 

Tlie  morphological  terms  employed  in  this  volume  are  substantially  changed  from  those  used  by 
Carpenter  and  LaCasse  ( 106).  In  1970  Kenneth  I..  Knight  and  the  late  Jean  L.  buffoon  started  an 
extensive  study  of  mosquito  morphology,  the  ultimate  aim  of  which  was  to  produce  a  standardized 
set  of  morphological  terms,  adequately  defined.  Knight  and  his  associates  prepared  16  scientific 
articles  in  the  "mosquito  taxonomic  glossary"  series,  i.e.,  Harbach  &  Knight  (1977  A,  B,C,  1);  1978 
A.B.C;  1980).  Knight  (1970,  1971  A).  Knight  &  Laffoon  ( 1970  A,  B.  C;  1971  A.  B)  and  balloon  & 
Knight  (1971,  1973).  The  terms  proposed  bv  them  and  used  in  this  volume  take  into  consideration 
homology,  phylogeny,  and  their  use  generally  among  the  dipterous  insects.  There  is  one  excep¬ 
tion:  we  continue  to  use  "daw"  instead  of  “unguis"  as  proffered.  To  assist  in  the  transition,  the 
older  terms  have  been  given  after  (he  new  ones  in  the  sections  on  morphologv. 

Another  modification  from  the  1955  monograph  is  the  adoption  of  the  chaetotaxical  nomen¬ 
clature  espoused  by  John  V  Belkin  ( 1950,  1952,  1953,  1954.  1960,  1 962)  and  the  abbreviations  he 
used  to  designate  parts  of  the  body  and  settle  borne  on  them,  especially  in  the  immature  stages, 
e.g.,  1  lot  metathorax  and  6-T  for  seta  6  on  that  segment.  This  practice  has  been  used  bv  Belkin 
and  his  associates  ( 1 , 6,  7.  8,  34.  305,  306,  508,  51 1 , 5 14)  and  In  mam  other  taxonomists  (167,  174. 
405.  501. 524). 

I  his  volume  contains  illustrated  kevs  to  adult  females  and  fourth  stage  larvae.  We  st rough 
recommend  that  the  user  sttidv  the  sections  on  morphologv  before  starting  to  identif  \  specimens. 
Wherever  possible  we  have  used  adult  characters  whic  h  are  the  least  disturbed  In  the  mec  hanical 
light  trapping  process;  but  in  some  couplets,  especially  in  the  genus  Aeries,  the  use  of  traits 
disrupted  bv  trapping  was  unavoidable.  The  user  should  be  familiar  with  the  proper  method  ol 
pre-serving  mosquito  larvae  because  the  presence  of  a  lull  complement  of  the  appendages  and 
setae-  is  essential  for  their  identification  in  our  larval  kevs.  We  have  also  tried  to  quantify  insofar  as 
practicable  all  characters  to  reduce  the  guesswork  in  dealing  with  “relative"  terms. 

Below  eac  h  species  when  it  is  named  in  the  kevs  will  be  found  the  plate  number  on  whic  h  its 
distribution  is  shown.  The-  user  can  immediately  ascertain  if  a  determined  species  has  been 
reported  I  rout  the  locality  where  it  was  collected.  One  taxon  shown  on  a  map  (Plate  46)  is  not 
included  in  the-  kevs.  i.e..  To\orh\nrlntrs  sp..  sec  discussion  below. 

All  appendix  provides  locality  data  for  the  voucher  specimens  selected  for  illustration  in  the 
kevs.  These  mosquitoes  (or  slides)  have  a  "Tig.  "  label  and  are  largely  from  the  U  S.  National 
Museum  collection. 

e.s*  lire  I  h\  mmi  .in*  found  in  llu-  Sele«  led  Rihlio^i  aph\  of  Mosquito  Mm  photons  al  die  end  of  die  Mot  pliolojr\  of 
Adult  Female  se«  lion:  those  <  tied  In  numliei s  are  found  in  the  Rililio^t  aph\  of  Mosquito  I  axoiioim  and  ( -ei >^i .i|>hi<  al 
Disttihution  at  die  end  of  die  \ohiiiie. 


I 


SYSTEM  ATICS 

Mosquitoes  belong  to  tin*  pin  lum  Arthropoda,  c  lass  Insecta,  order  Diptera.  They  are  bilateral!) 
symmetrical  insects,  adults  of  which  are  covered  with  an  exoskeleton,  bearing  jointed  legs  and  two 
f  unctional  wings.  A  second  pair  of  wings  is  represented  by  knobbed  halteres.  Mosquitoes  mat  be 
distinguished  from  other  dipterous  insects  by  the  presence  of  scales  on  the  wing  veins  and  by  their 
mouthparls  in  the  form  of  an  elongate  proboscis,  adapted  for  piercing  and  sucking.  They  are 
holometabolous;  theref  ore  they  have  four  dissimilar  stages  in  their  life  cycle,  i.e.,  egg,  larva,  pupa 
and  adult.  This  volume  deals  with  the  adult  female  and  four'll  stage  larva,  which  are  so  different  in 
appearance  that  they  seem  not  to  be  related. 

It  is  assumed  that  the  user  can  already  recognize  species  belonging  to  the  order  Diptera  and 
familv  Culicidae.  If  not.  general  references  such  as  Borror  et  al.  (197b)  should  be  consulted. 

In  this  volume  we  follow  the  classification  of  the  family  Culicidae  as  given  b\  Knight  and  Stone 
(5I9)  and  Knight  (a  1 8).  We  do  not  deal  with  suprageneric  categories  except  to  relate  certain 
morphological  structures  as  belonging  to  anophelines.  referring  to  members  of  the  subiamil) 
Anophelinae.  or  culicine.  meaning  members  of  the  subfamilies  Culicinac  and  Toxorhync hitinae, 
as  interpreted  In  Knight  and  Stone  (lor.  (it.).  Also  no  inf  rasubspecies  are  considered  in  this  work. 

In  Table  I  is  the  systematic  index  of  the  species  of  Culicidae  now  known  f  rom  North  America, 
north  of  Mexico,  and  after  each  taxon  is  given  the  zoogeographical  i  cgion,  area  or  specific  cuuntrv 
in  which  each  is  found  outside  the  region  lieing  considered,  if  applicable.  Those  marked  as 
indigenous  are  confined  to  the  region. 


Table  I.  Systematic  Index  of  the  Culicidae  of  North  America,  North  of  Mexico 
and  Distribution  in  other  Regions,  Areas  or  Specific  Countries 


Taxon 

Kxtraliniital 

Distribution 

enus  AKDES  Meigen 

Subgenus  Ah  merles  Zavortink 

pupa go  Zavortink 

Indigenous* 

Subgenus  Arties  Meigen 

nnereus  Meigen 

Palearctic 

hrmitrlrns  Dyar 

Indigenous 

Subgenus  Acdimorphtts  Theobald 

vrxan\  (Meigen) 

Worldwide 

Subgenus  Finlaya  Theobald 

logoi  (  Theobald) 

Palearctic 

Oriental 

Subgenus  Kompia  Ait  ken 

/tar /in reifies  Ail  ken 

Mexico 

Subgenus  Orlilerolatu \  I.vnch 

A  rribal/aga 

ahonginis  Dvar 

Indigenous 

ahsrnalus  ( f  ell  X  Voting) 

Indigenous 

aloponotum  Dvar 

Indigenous 

allaulicus  Dvar  X  Knab 

Indigenous 

alropalpus  (Coquillelt ) 

Indigenous 

ami/ei  (Coquillell) 

Indigenous 

h/i  retains  Thurman  Jk  Winkler 

Indigenous 

bimaiulotus  (C<K|uilletl) 

Neotropical 

campestns  I)\ar  &  Knab 

Mexico 

Taxon 

fxiraliiuiial 

Distribuiion 

canadensis  canadensis  (Theobald) 

canadensis  mathesom 

Mexico 

Middlekauff 

Indigenous 

canlalor  (C.oc|iiillett) 

Indigenous 

cata/ilixlla  (Dvar) 

Palearctic 

cliurchillensis  T.llis  &  Brust 

Indigenous 

communis  (De  (leer) 

Palearctic 

decticns  Howard,  Dyar  tk  Knab 

Indigenous 

desert /cola  Za vort  i  n  k 

Indigenous 

diantacus  Howard.  Dyar  X  Knab 

Palearctic 

dorsalr*  (Meigen) 

Palearctic . 
Mexico 

dn/neei  (Coquillell) 

Mexico 

c/iaclins  l)\ar  X  Knab 

Neotropical 

ruedes  Howard.  Dvar  X  Knab 

Palearctic 

ext  ruciaus  ( Walker) 

Palearctic 

jit/ hi/  (felt  Jk  N’oiiug) 

Palearctic 

/laves/ ens  (Miiller) 

Palearc  tic 

fulvus  /lall/  us  Ross 

Cuba 

grossheclu  Dvar  K'  Knab 

Indigenous 

hcsodoiitas  Dvar 

Palearctic 

im/ngrr  (Walker) 

Palearc  tic 

im/ilnalus  Yockcrnlh 

Palearctic 

inire/ntus  Dval 

Indigenous 

in/irmatus  Dvar  X;  Knab 

Mcxic  o 

linli^fDous  me, ms  iu»  exii.iliinii.il  disinlftitton 


Taxon 

Extralimital 

Distribution 

Taxon 

intrudens  Dyar 

Palearctic 

barberi  Coquillett 

melammon  Dyar 

Indigenous 

bradleyi  King 

mercurator  Dyar 

Palearctic 

crucians  Wiedemann 

mitchrllae  (Dear) 

Mexico 

earlei  Vargas 

monticola  Belkin  &  McDonald 

Mexico 

jranciscanus  McCracken 

mufUeri  Dyar 

Mexico 

freeborni  Aitken 

nevadensis  Chapman  &  Barr 

Indigenous 

gcorgianus  King 

nigripes  (Zellerstedt) 

Palearctic 

judilhae  Zavortink 

nigramaculis  ( Ludlow) 

Mexico 

occidental^  Dyar  Sc  Knab 

niphadopsis  Dyar  &  Knab 

Indigenous 

perplexem  Ludlow 

pioinps  Dyar 

Palearctic 

pseudopunctipennis  'Theobald 

provocans  (Walker) 

Indigenous 

punctipennis  (Say) 

puUatus  (Coquillett) 

Palearctic 

quadrimaculatus  Say 

pu  nc  lodes  Dyar 

Palearctic 

walked  Theobald 

punctor  (Kirby) 

Palearctic 

Subgenus  Nyssorh  y  nch  us 

rempeli  Vockeroth 

Palearctic 

Blanchard 

riparius  Dyar  &  knab 

Palearctic 

albimanus  Wiedemann 

scapularis  ( Rondani) 
schizopinax  Dyar 

Neotropical 

Indigenous 

Genus  COQUILLETTIDIA  Dy; 

sierrensis  ( Ludlow) 

Indigenous 

Subgenus  Coquillettidia  Dyar 

v ollicitans  (Walker) 

Caribbean, 

perturbans  (Walker) 

spenerrii  idahoensis  (Theobald) 

Mexico 

Indigenous 

Genus  CULEX  Linnaeus 

spencerii  spencerii  (  Theobald) 

Indigenous 

Subgenus  Culex  Linnaeus 

squnmiger  (Coquillett) 

Mexico 

bahamensis  Dyar  &  Knab 

sticticus  (Meigen) 

Palearctic, 

chidrsleri  Dyar 

stimulans  (Walker) 

Mexico 

Indigenous 

animator  Dyar  Sc  Knab 
declarator  Dyar  Sc  Knab 

taemorhymhus  (Wiedemann) 

Neotropical 

erytbrotborax  Dyar 

thekter  Dyar 

Mexico 

interrogator  Dyar  Kr  Knab 

tbibaulli  Dyar  &  Knab 

Palearctic 

nigripalpus  I  heobald 

tormentor  Dyar  Sc  Knab 

Neot  topical 

peas  Speiser 

tortilis  (  Theobald) 

Neotropical 

pipiens  Linnaeus 

trivitlatns  (Coquillett) 
i  'a  ri pal  pus  ( Coqtii  (let  t ) 
vrnlrovittis  Dyar 

Mexico 

Indigenous 

Indigenous 

quinqur/asi ialus  Sav 

Stibgentts  I’rotommleasa  Theobald 
brelandi  Zavortiuk 

Indigenous 

restunus  Theobald 
saimarius  Coquillett 

Ini  it'll/  Zavorliuk 

lieudrrsom  (  iockcrcll 

trisenahis  (Sav) 

tarsahs  Coquillett 
lliriaiiibus  Dvar 

Subgenus  Mrlanonmiou  Theoh 

Mexico 

Indigenous 

Mexico 

loosopbus  Dear  K-  knab 

Mexico 

ahoimnaloi  Dvar  &  knab 

Subgenus  Sir  go  him  a  Theobald 
argspti  (Linn. tens) 

(  omiioi  topic  al 

amps  Dvar 
attains  Theobald 

main  la  (Dvar  K-  knab) 

(•runs  ANOPHELES  Meigeti 
Snbgentis  .  Innphch s  Meigeti 
(ilni/nn  Dvar  &  knab 


loin inhili\  Dvar 
iiiiilrrmiam  Basil. im 
upisihnpus  kimi|) 


Exiralimital 

Distribution 

Indigenous 

Mexico 

Neotropical 

Indigenous 

Mexico 

Mexico 

Indigenous 

Mexico 

Indigenous 

Indigenous 

Neotropical 

Mexico 

Mexico 

Mexico 

Neotropical 


Mexico 


Caribbean 
Neotropical 
Neotropical 
Neotropical 
Mexico 
Neotropical 
Neotropical 
Neotropical 
Palearctic,  S. 
Neotropical,  S. 
Ethiopian 
C.osniot  topical 
Mexico 
Mexico 
Mexico 
Neotropical 

Indigenous 
Mexico 
Neot topic  al 
Nootropic  al 
Nentmpical 
c  !at  ihhean 
Neonopic  al 


( '.aribltean 


Taxon 

F.xtralirnital 

Taxon 

F.xtralirnital 

Distribution 

Distribution 

pecralor  Dyar  &  Knab 

Caribbean, 

Genus  PSOROPHORA 

Mexico 

Robineau-Desvoidy 

pilosus  (Dyar  &  Knab) 

Neotropical 

Subgenus  (Irahhamia  Theobald 

Subgenus  A 'eorulex  Dyar 

Columbia e  (Dyar  &  Knab) 

Caribbean, 

apicalis  Adams 

Mexico 

Mexico 

a  it  ton  nisi s  Boh  art 

Mexico 

aiiijinitis  (Lynch  Arribalzaga) 

Neotropical 

bnluirti  Brookman  &  Reeves 

Indigenous 

discolor  (Cocjuillett) 

Mexico 

reevesi  W'irth 

Mexico 

fryjrmaea  ('Lbeobald) 

Caribbean 

Inrilans  Walker 

Palca  retie 

sifrui/ini  a  is  ( Coc|  u  i  1  let  t ) 

Mexico 

Subgenus  Tiiwlrstcs  Cocjuillett 
latisquama  (Cocjuillett) 

N’eot  ropicai 

Subgenus Jaiilliinosoina  Lynch 
Arribalzaga 

Neotropical 

c\a iirscnts  (Cocjuillett) 

Genus  CL'I.ISFTA  Felt 

faux  (von  Humboldt) 

Neotropical 

Subgenus  CUmacura  Howard, 

Imrrida  (Dyar  &  Knab) 

Indigenous 

Dyar  &  Knab 

jolinstoiiii  (Grabham) 

Caribbean 

mclauina  (Cocjuillett) 

Indigenous 

longipalpiis  Randolph  &  O'Neill 

Indigenous 

Stibgetms  (iuliictla  Felt 

Palearctic 

malhcsoni  Belkin  &  Heinemanii 
mexicana  (Bellardi) 

Indigenous 

Mexico 

iiunsitaus  (Theobald) 

Neotropical 

minursolac  Barr 

Indigenous 

varipcs  (Cocjuillei t ) 

Subgenus  (.uliseta  Felt 

Su bgen u s  Psora jili ora 
Robineau-Desvoidy 

alasbanisis  (Ludlow) 

Palearctic 

ciliala  (Fabricius) 

X col  ropicai 

i  input  inis  (Walker) 

Indigenous 

Iwxcardii  CcKjuillett 

Neotropical 

iiuidnis  (Thomson) 

Mexico 

inorii/ilti  (Williston) 

Mexico 

(ienus  TOXORH  VNGHITFS 

parliaps  (Adams) 

Neotropical 

Lbeobald 

1 

Subgenus  l.xnchiclla  Labille 

(ienus  DFINOCFRITFS  Theobald 

1 

riilila. s  ruliliis  (Gocjuillett) 

Indigenous 

caiim  1  heobald 

Neotropical 

rulilus  srplnilrionalis  (Dyar  X: 

iiia/lirsiiiii  Belkin  &  Hogue 

Mexico 

Knab) 

Indigenous 

psniilrs  l)\ar  K  Knab 

Neot  topical 

sl> 

Indigenous 

(ienus  IIAFMAGC  HITS 

I 

Genus  I'RANO  LAFN1A  Lentil 

Williston 

Arribalzaga 

Subgenus  1  lannai'ooiis  Williston 

li 

Subgenus  Psniilojicalbia  1  heobald 

n/iniins  1  heobald 

Neotropical 

aiilixdur  aulixdoi  Dear 

Mexico 

aiilixdor  \y nlliiia l)\ar  X.  Shannon 

Mexico 

(ienus  M.WSOMA  Blanchard 

Subgenus  liannlaniia  I.utth 

Subgenus  Mausoiiia  Blanehard 

Arribalzaga 

than  Belkin.  Heinemanii  X.- 

' 

liucii  Lbeobald 

Neoirnjtii  al 

I’age 

Neot  topic  al 

sappliiniia  (Oslc'ti  Sac  ken) 

Mexico 

lilillans  (Walkei) 

Neotropical 

(ienus  WVFOMVIA  1  heobald 

(ienus  OR  1  IK  >P(  >l)OMVI  A 

Subgenus  ILyrciwv/n  1  heobald 

1  heobald 

haxan  Dodge 

1  ndigenc  mis 

a  Ilia  Bakei 

Indigenous 

uah la  Uu  (  1  heobald) 

( Caribbean. 

l.iiiniiii  Idu.uds 

Nootropic  al 

Mexic  o 

Mamina  ((  oquillell ) 

( Caribbean. 

siiiilliu  (( .ocjuilletl  I 

Indigenous 

Mexico 

.  aiida  .cn  1  )\  at  X-  Knab 

( iat  tbbeati 

In  order  for  the  user  to  have  a  better  understanding  of  our  position  on  certain  taxa  included 
herein,  the  following  comments  are  offered. 

twits — We  recognize. -tr.  hrmilrlrus  Dyar  as  distinct  from  .4c.  aiirrrus  Meigen  which  was  proposed 
In  Bohart  and  Washino  (54).  However,  they  point  out  that  at  present  only  the  adult  males  can  he 
differentiated  with  certaintv ;  so  in  our  keys  the  two  species  are  grouped  together.  Pens  (356)  and 
Bohart  and  Washino  (lot.  at.)  have  called  attention  to  the  presence  of  two  subdorsal  setae,  in 
addition  to  setae  la-S  and  2-Son  the  siphon,  not  mentioned  In  Carpenter  and  LuCassc  ( 106)  nor  in 
mam  other  mosquito  publications  (c.g.,  192. 212. 245,  298.  .459, 550, 444).  Their  presence  enables 
the  larvae  of  these  two  species  to  be  linked  in  the  larval  identification  kev  with  zb*.  burntahn  and. 4c. 
jirin'tittiiis ,  the  other  two  North  American  aedines  with  two  or  more  setae  on  the  siphon.  These  two 
extra  siphonal  setae  in  tiiirivii\  and  hr  mil  firm  are  ver\  linv  and  require  a  compound  microscope 
with  400\  magnif  ication  to  see  them  dearb. 

Only  4c.  logoi  (  Theobald)  is  placed  in  the  subgenus  hmlaxa  here.  This  Asian  disease  vector  has 
apparently  been  recent l\  introduced  into  coastal  British  Columbia.  Those  species  formerlv  as¬ 
signed  to  subgenus  hmlaxa  by  Carpenter  and  LaCas.se  ( 106)  were  transferred  to  subgenus  Pro- 
Itutiaclraxa,  except  for .4c.  alro/ialfuis  and. 4c.  luiii/ial/im.  which  were  placed  in  subgenus Ochlrnitatus; 
see  /avortink  (514)  and  Arnell  ik:  Nielsen  (9). 

We  agree  with  and  so  treat  here  the  three  new  names  of  .twits  species  proposed  bv  Wood  (504): 

.  If.  barn  Rueger  —  .If.  fitrths  Howard,  Dear  &  Knab.  .4c.  tricliurm  (Dear)  =  .If.  jinn ‘tit  ans  (Walker) 
and  western  North  American  populations  of  ,4c.  slimiilans  (Walker)  =  .4c.  mnrinalnr  Dvar. 

.If.  tlmui/n  (Meigen)  was  reduced  to  a  subspecies  of  4c.  rasfiiits  (Pallas)  bv  Outsevich  et  al.  (205) 
and  so  listed  In  Knight  (518).  The  characters  emplovcd  for  separating  the  two  taxa  appear  to  us 
suf  ficient  to  retain  tlorsalis  as  a  f  ull  species. 

Following  Nielsen  and  Rees  (558)  we  recognize  two  subspecies  under  .4c.  s/iriitrrii  ('Theobald), 
the  t\  pic  al  subspecies  w  hich  inhabits  the  central  plains  of  North  Americ  a,  and  subspecies itlalioriisis 
(  Theobald),  a  more  westerly  and  northwesterly  form,  also  reported  from  southern  British  Colum¬ 
bia  ( 155). 

Coffiiillfllitlia — The  elevation  of  the  subgenus  ('.tit/iullrltulia  Dvar  to  generic  rank  by  Ronderos  & 
Bachmatm  (589)  lias  not  been  universally  accepted,  but  we  do  recognize  it  here. 

C.iili  x —  The  taxonomic  status  of  the  important  disease  bearing  and  pestiferous  taxa.  Cv.  fiifiirin 
Linnaeus  and  Cv.  tjHintjnrfa.\aalm  Sav  lias  been  highlv  controversial.  Cv.  tiuint/ur/asrialus  lias  been 
considered  a  subspecies  of  Cv.  jn funis  because  the  onlv  reliable  characters  for  separating  them  are 
structures  <>!  the  male  palpi  and  genitalia.  Yet  tliev  do  maintain  themselves  as  recognizable  taxa 
through  t  heir  behav  ior  and  geographical  distribution,  although  intergrades  are  known  at  least  in 
parts  ol  the  LSA  where  their  ranges  overlap  (Barr.  14).  We  are  adopting  the  positions  of 
Sirivanakarn  (524)  and  Knight  (518)  In  considering  them  as  separate,  full  species. 

hulnrln  C\.  iniiiiitsoiar  Barr  was  described  in  1957  ( 15)  and  used  bv  dial  name  until  1964  when 
Maslov  (295)  ret  lured  il  to  a  subspecies  <  >1  \il\‘tsim  Shingarev .  In  ibis  new  stains  ii  appears  to  have 
been  first  used  in  North  American  literature  In  Siverlv  and  DeFoliart  (420)  and  suhscc|iic uilv  in 
ref  erenc  es  50.  121.  126.  1 98.  508,  452.  421.519.  Means  K'  Thompson  (  198)  referred  toil  simple  as 
Cv.  \ihr\ln\.  In  1979  Wood  el  al.  (505)  presented  good  reasons  for  returning  niiniitstilar  to  lull 
spec  ilit  rank.  I  hev  pointed  out  dial  Maslov  sdcc  ision  was  based  on  I  he  examination  ol  bill  a  single 
male  and  dial  the  valicliiv  ol  die  name  \il\tsin\  was  in  c|uestion.  Thcrclorc  we  are  using  here  die 
name  Cv.  mnnnsoltir  Barr. 

Likewise,  the  name  loi  Cv.  ninrnlain  (  I  licob.iltl)  in  North  Americ  a  was  c  hanged  to  Cv.  in.  than 
(  ci<|iiillcll  bv  Maslov  (295).  and  width  used  that  wav  in  die  literature  ol  die  region,  c.g.,  50.  68. 
121.  I  to.  2  19.  50|.  550.  552.  562.  168.  5  1 9.  529.  Wood  el  al.  ( 50.5)  believ eel  dial  ibis  designation 
was  unwarranted  bet  a  use  die  c  har.it  lets  used  to  separate  subs]),  mm  \i la  in  I  null  subsp.  than  were 
inc onscqiif ntial.  Following  him  we  have  dropped  die'  trinomial  and  recognize  onlv  Cv.  mmsilain 
I  I  heobald). 

P\mtifibmti  —  Belkin  el  al.  (51)  proposed  c  hanging  die  name  ol  die  c  oiiimoii  pesi .  /’v.  tnn/innis 
I  ,v  in  h  A i a  ibalzaga.  lo/V  t  oliiinbiai  I  Dv.ii  N  Kualn  and  applied  ii  lo  die  populations  in  die  eastern 
and  soiithfi  n  l  SA.  I  hat  leli  die  name  lot  the  populations  loiiiid  in  die  southwestern  stales  ol 
New  Mexic  o.  Ai  izona  and  ( California  in  doubt.  Subsequent  I  v  ,  Bohart  and  Washino  (.54 )  hav  e  c  ailed 
die  California  "t  onf  linin  ' .  /Y  t  nliinibitit .  We  are  c  ailing  the  /  V  t  mifi nun  ol  Carpenter  and  La(  asse 
I  I  Oti),  /'v.  t  al  a  in  hint  in  all  stales  ext  e  pi  New  Mexic  o  and  Arizona:  t  licsc  arc  simple  designated  as 
belonging  lo  die  /V  imifniun  complex. 


Similarly,  Ps.  varipes  (Coquillett)  populations  of  southeastern  USA  have  been  renamed  Ps. 
mathesoni  Belkin  and  Heinemann  (33).  But  these  authors  are  uncertain  about  those  occurring  in 
central  and  southwestern  USA.  Since  their  geographical  distribution  extends  over  a  contiguous 
area  ranging  from  New  Jersey  to  southern  Illinois  and  from  northern  Florida  to  Oklahoma  and 
Texas  (see  Plate  46),  it  appears  more  likely  to  constitute  a  single  species,  i.e.,Ps.  mathesoni,  than  if  it 
were  more  widespread  or  discontinuous  in  its  distribution.  Therefore,  it  is  so  considered  here, 
although  Ps.  varipes  remains  in  our  systematic  index  awaiting  further  study. 

Toxorhynchites — Zavortink  (512)  reported  Finding  a  third  taxon  of  this  genus  in  southeastern 
Arizona.  He  believes  it  to  be  either  Tx.  theohaldi  (Dyar  Sc  Knab)  or  its  synonym,  Tx.  mocteiuma  (Dyar 
Sc  Knab).  He  stated  that  it  definitely  is  not  one  of  the  subspecies  of  Tx.  rutilus  (Coquillett),  the 
common  species  of  the  region.  We  are  listing  it  as  Tx.  sp.  and  not  including  it  in  the  identification 
keys  as  specimens  were  not  available  for  study. 


MORPHOLOGY  OF  ADULT  FEMALE 

The  morphological  descriptions  below  deal  mostly  with  the  structures  used  in  the  keys.  For  a 
more  detailed  account  of  mosquito  anatomy,  consult  the  references  listed  in  the  bibliography  at  the 
end  of  this  section. 

Basic  Structures 

The  body  of  the  adult  mosquito  is  composed  of  hardened  plates,  called  sclerites,  separated  from 
each  other  by  lines,  known  as  sutures,  or  by  membranes  of  various  sizes.  These  structures  torn  prise 
the  integument,  or  outer  covering  of  the  body  and  those  important  in  identification  of  the  female 
will  be  discussed  below. 

Since  scales  are  common  on  adult  females  and  indeed  constitute  one  of  the  principal  structures 
of  recognition,  they  must  be  distinguished  from  setae.  Setae  (hairs,  hair  tufts,  bristles  and 
spiniforms)  are  usually  round  in  cross  section,  tapering  from  base  to  apex,  and  arise  in  a  relatively 
large,  movable  socket,  called  an  alveolus  (pi.  alveoli).  Scales,  on  the  other  hand,  are  flat  in 
cross-section,  usually  widening  front  base  to  apex,  with  longitudinal  ridges,  attached  to  minute 
alveoli  on  the  integument.  They  occur  in  three  basic  forms,  broad  and  flat,  narrow  and  curved  and 
erect  and  apically  forked.  The  scales  on  the  f  ringe  of  the  mosquito  wing  are  fusif  orm  in  shape  (see 
Harbach  and  Knight,  lf)78C). 

The  color  of  scales  varies  from  black  and  brown  to  golden,  shades  of  y  ellow,  such  as  dingy  y  ellow 
in  C.x.  salinarius,  to  white  and  silvery.  The  white  color  can  be  brownish  white,  as  in  Cs.  minnesotne,  to 
gray  ish  white.  The  colors  tend  to  fade  somewhat  as  the  pinned  adult  ages,  so  in  the  keys  herein, 
pale  has  been  used  to  mean  shades  of  white  and  dark,  black  or  brown. 

The  body  of  the  adult  female  is  divided  into  three  principal  regions,  the  head,  thorax  and 
abdomen,  Plate  1.  F.ach  will  be  discussed  in  detail. 

HEAD 

The  structure  of  the  head  is  shown  in  Plates  1. 2C.  It  isovoid  in  shape  and  a  large  proportion  is 
occupied  by  the  compound  eyes  (UK).  They  are  composed  of  circular,  morphological  units  called 
corneal  facets  (UoF).  The  antennae  (A)  arise  between  the  eyes.  The  sclerite  vent  rad  to  their  bases  is 
the  convex  clypeus  ((.Ip).  Dorsad  is  a  sclerite  Ik*! ween  and  above  the  antennae,  the  frons  (Ft  ), 
above  which  is  the  dorsum  of  the  head,  made  up  of  the  vertex  (V)  anteriorly  and  the  occiput 
(()<<  )  posteriori.  Since  there  is  no  dividing  suture  between  them,  it  is  customary  to  refer  to  the 
whole  dorsum  simpb  as  the  occiput.  The  anterior  border  along  the  dorsal  edge  of  the  compound 
eve  is  known  as  the  ocular  line  (OK). 

The  head  bears  the  following  five  appendages:  two  antennae,  two  palpi  and  the  proboscis  (Plate 
2  A,  B).  The  two  antennae  are  composed  of  a  narrow,  basal  ring,  the  scape  (Sc),  the  bulbous  pedicel 
(  =  torus)  (Pe).  and  the  flagellum  (FI),  which  contains  13,14  flagellomeres  (  =  flagellar  segments) 
(Kim),  each  bearing  a  whorl  of  setae.  A  pair  of  maxillary  palpi  (MPlp).  called  simple  palpi  (sing, 
palpus),  is  located  ventrolateral  to  the  civ  pens  and  each  consists  of  five  palpomeres  ( Pip);  however, 
in  some  females  the  basal  palpomere  is  small  or  rudimentary  so  that  the  palpi  appear  to  be 
4-segmented.  The  proboscis  (P)  extends  forward  from  the  anteroventral  base  of  the  head. 


Normally,  only  the  outer  scaled  covering  of  the  proboscis,  known  as  the  labium  (Lb),  and  the  two 
terminal  lobes,  the  labella  (La)  (sing,  labellum),  can  be  seen.  Inside  the  labium  are  thin  stylets  for 
piercing  the  host's  skin. 

Nine  characters  of  the  head  are  used  in  the  keys  as  follows:  ( 1 )  Shape  of  proboscis — it  is  usually 
nearly  straight,  but  in  genus  Toxorhxnchitn,  it  is  decidedly  curved  downward  (Fig.  1).  (2)  Scales  on 
proboscis — sometimes  the  proboscis  has  a  definite  pale-scaled  ring  near  the  middle,  as  in  Ac. 
sollicittnts  (Fig.  49),  or  it  is  variously  marked  with  pale  scales;  however  in  most  species  it  is 
dark-scaled  throughout.  (3)  Length  of  palpi — this  character  is  used  to  differentiate  anopheline 
and  culicine  females.  In  the  former,  the  palpi  are  as  long  as  the  proboscis  while  in  the  latter,  they 
are  not  more  than  0.4  as  long  as  that  organ.  Within  the  culicine  species,  Ps.  hiugipalpus  (Fig.  493)  has 
rather  long  palpi,  i.e.,  more  than  0.33  as  long  as  the  proboscis;  and  in  some  species  of  subgenus 
Xcnculcx.  the  length  is  compared  to  the  length  of  flagellomere  4  of  the  antenna  (Fig.  39b).  (4)  Scales 
of  palpi — apices  of  some  or  all  of  segments  2-5  may  have  pale-scaled  rings,  as  in  An.  walked  (Fig. 
341),  scattered  pale  among  dark  scales  or  onlv  dark  scales.  (5)  Scales  on  antennal  pedicel — the 
numbers  and  color  are  diagnostic,  e.g. ..•//•.  /ilchii  (Fig.  1 1  1 ).  (b)  Length  of  antenna  and  flagellomere 
1— flagellomere  1  is  unusually  long  in  genus  Dcinnccritcs  (Fig.  39),  and  also  the  entire  antenna  is 
longer  than  the  probosc is. (7)  Width  of  Irons — the  width  of  the  irons  medially  between  the  eyes, 
called  the  interocular  distance,  can  be  measured  by  comparing  the  distance  with  the  diameter  of  a 
corneal  facet,  e.g.,  Ar.  cjiactius  (Fig.  1 53).  (8)  Interocular  setae  (IS) — they  are  located  on  the  dorsal 
part  of  the  irons  and  medioanterior  area  of  the  vertex  and  are  long  and  usuallv  dark,  but  in  some 
species  t hey  are  pale,  e.g..  An.  /rccbnnn  (Fig.  339).  (9)  Scales  on  dorsum  of  head — posteriorly  the 
scales  are  erect,  usualh  forked,  while  anteriorly  and  laterally  they  are  decumbent  and  either 
narrow  and  curved,  e.g.,  subgenus C.ulcx  (Fig.  352)  or  broad  and  flat,  e.g.,  subgenus  Mclanoconion 
(Fig.  354). 

THORAX 

I  he  thorax  (Plates  3,4),  the  body  region  between  the  head  and  abdomen,  is  divided  into  three 
segments,  the  prothorax,  mesothorax,  and  metathorax.  Each  bears  a  pair  of  legs;  in  addition,  the 
mesothorax  lias  a  [tail  of  functional  wings,  and  the  metathorax,  a  pair  of  knobbed  halteres  (HI). 
I  he  diptcran  mesothorax  is  tvpicallv  greatly  enlarged  to  accommodate  the  flight  muscles  asso- 
c  iated  with  the  mesothorac  ic  wings.  The  pro-and  metathorax  are  correspondingly  reduced  in  size. 

In  dorsal  view  (Plate  3A,B)  and  proceeding  from  anterior  to  posterior,  the  antepronota  ^an¬ 
terior  pt  onotal  lobes)  ( Ap).  pai  ls  of  the  prothorax,  are  found  laterally  just  posterior  to  the  head. 
I  he  si/e  and  sc  alation  of  this  structure  are  used  in  the  kevs.  Two  genera.  Hacmngogus  and 
II xcinnyia.  have  enlarged  antepronota,  approaching  each  other  middorsally  (Fig.31). 

I  lie'  next  three  structures  are  mesothorai  it .  starting  with  the  scutum  (Sen),  the  largest  sclerite  of 
the  niost|uito  bods  and  rather  spheroid.  The  anterolateral  depressions  in  the  sphere  are  known  as 
the  scutal  fossae  (SF)  and  the  slight  lx  depressed,  usually  unsealed,  area  posteromedially ,  is  the 
prescutellar  area  ( Pi  A).  The  scutum  has  setae  arranged  in  three,  somewhat  irregular,  rows  in  the 
middle  0.33.  I  lie  central  one  is  composed  of  the  acrostichal  setae  (AcS),  and  the  row  on  either 
side,  ol  the  dorsocentral  setae  (l)S).  In  addition,  there  is  a  group  in  front  of  and  superior  to  the 
wing  root,  the  supraalar  setae  (SaS).  Those  anterolateral  scrap  occurring  around  and  in  the  scutal 
lossa  are  the  scutal  fossal  setae  (SFS.  Plates  3A.  4A).  In  some  species  the  sc  utal  setae  are  quite 
numerous  and  long.  e.g..  An.  hnrhen  (Fig.  334).  while  in  others  thc\  are  shorter  and  lower .  In  the 
subgenus  Mr/a  mu  mi  am  ( Fig.  353 )  the  acrostichal  setae  ate  absent,  and  in  some  species  the  acrostic¬ 
hal  and  dorsoc  cntral  setae  are  absent  anteriorly,  a  condition  which  has  been  termed  the  “acrostic¬ 
hal  gap"  and  the'  "dorse  h  out  ml  gap"  In  1  .tint  and  Nielsen  ( 197  1 .  p.  103).  The  color  of  some  of  these 
setae,  particularly  the  supraalars.  is  diagnostic  for  several  species,  e.g..  Ac.  Iicxnilnntus  (Fig.  305). 
I  lie  scutal  integument  max  have-  spots  or  he  a  distinctive  color  e.g..  reddish  brown  in  (A. 
ci\l/nnlliiiia\  ( fig.  37  1 1.  Fite  patterns  made  by  the  scutal  scales  are  extensively  employed  ill  c  ulicilic 
mosquito  idem  it  ic  at  ion.  see  .  1c.  allanln  in.  Fig.  I  75,  and  usually  liaye  the  same  names  as  the  setae 
just  described  when  they  occur  in  the  same  location.  One  difficulty  commonly  encountered  is 
rubbed  spec  miens  in  w h i<  h  the  sc  mum  is  deyoid  ol  scale's  and  setae.  I  hi'  i'  panic  ularls  true  of 
those  collc'c  ted  in  mechanic  al  light  traps.  By  examining  sue  I  q«'e  inicns  uncle  i  the  high  powei  of 
I  lie  sierei  >sc  opic  line  lose  ope  the  c  oloi  ol  some  feyy  sc  ales  still  at  lac  lied  may  gi  y  e  a  c  lue  about  the 
pattern  of  dial  species.  I  ,ikes\  ise  the-  pi  esene  e  of  a  Is  colt  will  i  in  in  ale  tile  presenc  e  ol  setae  in  the 
spec  inien. 


Posterior  to  the  scutum  is  a  transverse,  linear  sderite,  the  scutellum  (Sun).  In  the  subfamily 
Anophelinae  (Pig-  5)  it  is  arcuate  and  bears  an  even  row  of  setae,  the  scutellar  setae  (MSS,  LSS).  In 
the  subfamih  Culicinae  the  scutellum  is  trilobate  with  a  group  of  setae  on  each  lobe  (Pig.  7).  Also, 
the  kind  and  color  of  scales  and  setae  oit  this  sderite  may  be  important. 

Pile  shim,  dome  shaped  structure  posterior  to  the  scutellum  is  the  mesopostnotum  (Mpn).  In 
most  species  it  is  nude,  but  in  the  sabethine  mosquitoes  ( IVyrnmyia)  a  group  of  setae  occurs  near  its 
attachment  to  the  metanotum  (Mm)  and  abdominal  tergum  I  (Ab-I)  (Pig.  9).  known  as  the 
mesopostnotal  setae  (MpnS). 

Posteriorh  is  the  metanotum  (Mm),  a  thin  sderite  which  enlarges  laterally  and  there  bears  the 
halteres,  the  organs  of  balance.  Next  the  intersegmental  delt  separates  the  thorax  from  abdominal 
segment  1.  then  there  is  a  second,  vers  thin,  metathoracic  element,  the  metapostnotum  (Mtpn).  It 
actuulh  adheres  to  the  f  irst  abdominal  tergum,  but  extends  lateroventralls  as  a  thin  strip  to  touch 
the  metatneron,  see  Plate  4  A.  The  halteres  are  usually  dark-scaled,  but  generally  have  pale  scales  in 
.In.  u'alkrri  (Pig.  345). 

The  three  thoracic  segments  are  also  represented  in  the  structures  of  the  thoracic  pleuron.  Plate 
4A.  Two  of  the  sderites  visible  lateralis,  the  antepronotum  (Ap)  and  the  postpronotum  (Ppn),  are 
components  ol  the  tergum  of  the  prothorax,  not  of  its  pleuron.  Starting  anteriorly,  the  prolhoracic 
elements  consist  of  the  antepronotum  (Ap)  which  is  connected  vent  rally  by  a  straplike  piece  to  the 
proepisternum  (Ps);  both  of' these  bear  setae,  i.e.,  antepronotal  setae  (ApS)  and  upper  proepister- 
nal  setae  (PeSL),  and  sometimes  scales.  The  proepisternum  bends  around  medially  to  cover  the 
senlroanterior  lace  of  the  thorax  below  the  head  and  neck,  see  Plate  3 A ,  and  lobes  from  each  side 
extend  vcniralls  between  the  tsvo  forecoxae.  Phis  anterior  f  ace  of  the  proepisternum  is  sometimes 
covered  with  scales,  the  lower  proepisternal  scales  (PSd).  e.g ...If.  Iirxiidimlus  (Pig.  29b).  Pile  last 
prolhoracic  sderite,  the  postpronotum  ( Ppn)  is  found  posterior  to  the  antepronotum  and  lateral  to 
the  scutum  at  the  level  of  the  scutal  fossa.  It  bears  stales,  which  sometimes  have  a  distinctive 
pattern:  and  a  number  of  setae  (PpS).  usually  confined  to  the  posterior  margin,  but  sometimes 
scattered  over  the  posterior  0.5,  e.g.,  Ar.  iiii/ii^ii  (Pig.  284). 

Pile  mesothoracic  pleuron  has  five,  large  and  important  sderites.  Just  posterior  to  the  post¬ 
pronotum  is  an  opening  in  the  thorax.  This  is  the  mesothoracic  spiracle  (  MS)  and  it  is  surrounded 
by  a  large  .sderite,  the  anterior  mesanepisternum  ( A  Mas).  It  is  subdivided  into  four  areas:  1 1 )  The 
prespiracular  area  ( PsA)  is  the  small  triangle  dot  soanterior  to  the  spiracle.  It  adjoins  the  posterior 
border  of  the  postpronotum.  and  sometimes  beats  setae,  the  prespiracular  setae  ( PsS).  e.g..  genus 
Culisrta  (Pig.  IS).  (2)  The  postspiracular  area  (PA)  is  a  rather  large  expanse  posterior  to  the 
spiral  le  with  or  without  setae  and  st  ales;  when  present,  the\  are  the  postspiracular  setae  (  PS),  e.g.. 
genus  Psnm/ilnmi  (Pig.  I  7).  and  postspiracular  scales  ( PoSc).  e.g..  .4c.  Iirrlnmli  (Pig.  18b).  (3)  I  he 
hypostigmal  area  (H\A)  is  immediately  ventral  to  the  spiracle  and  at  times  has  stales,  the 
hypostigmal  scales  ( H  \  Sc),  e.g...  Ir.  f>itl!titu\  ( Pig.  227).  or  a  dark  inlegu mental  spot ,  as  in  .h  .  juh •«' 
fmllni\  (Pig.  I(>9).  (4)  The  subspiracular  area  ( S  A )  is  that  portion  \  cut  ml  to  the  In  postigmal  area, 
adjoining  the  meskatepisternum  \entralk,  with  or  without  subspiracular  setae  (SuS)  and  scales 
(SSc),  e.g...  Ir.  vari/ml 'juts  (Pig.  Ibl).  The  largest  of  the  mesopleural  sderites.  the  mesokatepisternum 
(  =  si  ernopleu  roll )(  Mks)  is  rather  pear-shaped,  bulging  vent  roam  eriot  l\ .  1 1  is  united  w  it  It  a  dot  sal. 
narrow,  linear  area,  the  posterior  mesanepisternum  (PMas).  which  beats  a  dense  group  ol  setae, 
the  prealar  setae  ( PaS).  The  mcskaicpisiernum  Inis  two  groups  ol  settle,  the  upper  (MkSl  land 
lower  (MkSI.)  mesokatepisternal  setae.  These  arc  often  combined  into  a  single  line  of  setae,  the 
mesokatepisternal  setae  ( MkS).  The  mesokatepisternal  scales  ( MkSc)  ate  sometimes  arranged  in 
<  list  ini  live  patterns,  e.g..  narrow  lines  of  si  ales,  as  in  h .  fnifnign  (fig.  b  1 1,  m  mot  c  1 1  equeni  h  an 
extensile  si  ale  pan  It  w  hii  It  mai  or  mar  not  teat  It  the  anterior  angle,  as  in  h  jnm  mam  i  fig.  239). 
between  the  foreioxa  and  the  \  cut  i  oanlei  ior  bonier  ol  the  meskatepistei  mini  llieie  is  a  mem¬ 
brane.  I  he  postprocoxal  membrane  (  PM ).  In  some  spei  its  ol  /<</<'  it  beat  s  a  small  pan  It  ol  si  ales 
the  postprocoxal  scales  ( PSi )  e.g..  Ar.  /nun  Ini  (Pig.  254). 

I  he  t  ei  I  angu  la  i  sderite  just  posiei  ioi  to  the  meskatepistei  imm  and  n  lit  i  a  I  to  the  i  not  ol  the 
w ing  ( \V)  is  t lie  mesanepimeron  l  Mam I.  It  bears  a  group  ol  setae  m  the  doi  sopostei  ioi  nmiei.  the 
upper  mesanepimeral  setae  (  MeSl  )  Sometimes,  auoihci  gi <mp.  umi.iIK  with  not  mote  than  l-b 
setae  in  a  single  row  on  ms  along  the  anlei o\ eut ral  liordei .  the  lower  mesanepimeral  setae 
(  MeSl .).  I  her  at  e  ol  ten  used  to  sepa  rate  gi  mips  ol  spot  ies  in  i  he  genus.  (o/<  ■».  e.g..  h  >  1/1111111  >  t  fig. 
91)  from  .  1 1  \h  in  iiliins  (  fig.  92).  It  mai  also  li.nc  \ at  \  ing  amnuiilx  ol  si  a  ling.  1  n  some  spei  ies  ol  the 
subgenus  A  h  Ininn  minni  the  mesa  lie  pi  me)  on  has  a  del  i  nil  e  pale  spot  01  light-  and  da  1  k-i  oloi  e<  I 


intcgiimcnlal  areas.  which  provide  specific  differentiation  (Fig.  408).  Just  ventral  to  the 
mesanepiineron  is  the  fifth  and  smallest,  mesopleural  selerite,  the  tnesomeron  (Msm).  It  is 
triangular  and  is  situated  between  mid  -  ((Ml)  and  hindeoxae  ((Mil).  The  relation  of  the  base  of 
the  tnesomeron  to  the  base  of  the  hindeoxa  is  a  generic  character.  Usually  the  base  of  the  hindcoxa 
is  distinctlv  ventral  to  the  base  of  the  tnesomeron.  but  in  the  sabethine  females  the  base  of  the 
hindcoxa  is  about  even  with  the  base  of  the  tnesomeron,  see  Figs.  10,  12. 

The  mctalhoracic  plcuron  is  much  reduced,  (Plate  4A).  The  largest  element  is  the  metepister- 
num  (Mts)  and  is  located  just  posterior  to  the  mesanepimeron.  It  is  strapshaped,  has  dorsoventral 
axis  and  surrounds  in  its  dorsal  half  the  metathoracic  spiracle  (MlS).  the  other  opening  in  the 
thorax.  Posteriot  Is  below  the  hither  is  the  metepimeron,  (Mtm),  itnolher  tiitrrow  selerite.  Ventral 
to  the  metepisternum  is  it  simtll  selerite.  the  metameron  (Mem)  articulating  with  the  hindeoxa 
postcriorls  and  w  ith  the  vcntropostcrior  border  of  the  mesanepimeron.  Raids  it  bears  scales  (sec 
l-'ig.  2(>.">).  Dorsoposterior  to  the  metepimeron  is  the  metanotum,  itlreads  discussed. 

Fits'  sternal  elements  of  the  thorax  are  not  ins  luded  in  this  disc  ussion  sinc  e  dies  have  not  been 
used  its  idcntilsing  characters,  except  for  one,  the  iiitcrsegmenial  membrane  connecting  the 
metiistet  imm  wiilt  abdominal  sternum  I .  It  sometimes  bears  postmetasternal  scales  (  MSc  P),  e.g.. 
.If.  /limii/is  (Fig.  .40  1). 


aitfm).\(;ks  of  fhf  thorax 

Wings-  1  he  two  functional  wings  (W)  of  adult  mosc|uitocs  arc  attached  to  the  mesothorax.  see 
Phile  4(!  Kiicii  is  composed  of  it  network  of  longitudinal  thickenings,  called  veins,  between  the 
veins  are  stretched  transparent  membranes,  known  as  cells.  The  veins  are  clothed  with  scales 
(iorsallv  and  ventrallv .  I  lie  apical  and  posteriot  margin  of  the  wing  is  bordered  In  long,  fusiform 
sc  ales,  the  wing  fringe  (IS).  It  mav  have  pale  and  chirk  sect  ions,  best  exemplified  in  /V  ugni/H'imis 
(Fig.  ft').')),  or  there  mav  be  a  copperv  or  silvers.  apical  spot,  e.g..  hi.  t'/nlri  (Fig.  414). 

1  he  veins  and  cells  have  names,  as  shown  in  Plate  4(4  1  he  svslcm  of  nomenclature  used  here  is 
the  (  omstock-Nccdham  svstem.  I  here  are  six  major  longitudinal  veins,  i.c..  costa  (('.).  subcosta 
(Sc ).  radius  (R).  media  (Ml.  cubitus  ((at)  and  anal  (A).  11  the  veins  are  traced  from  base  to  apex, 
several  of  them  have  one  or  more  subdivisions.  For  example,  the  radius  has  the  basal  vein  R.  \s  it  It 
puma  rv  I  tram  lies.  R,  and  radial  sec  lot  Rs.  The  latter  further  divides  into  R._, and  R, .  - .  I  he  R._, .  :t 
separates  into  R.,  and  R.f  a  pit  a  1 1  v .  f'here  are  several  crossveins.  short  connectors  between  major 
veins.  I  he  humeral  1 1  ossvein  (It)  joins  the  costa  with  the  suite  osta.  the  radiomedial  crossvein  (r-tn). 
t  he  radius  with  the  media,  and  the  medic tc  ttbiial  c  rossvein  (ni-cu).  the  media  with  the  t  ttbital  veins. 

1  he  t ells  likewise  have  names,  per  Plate  4(  (letters  in  italic  s).  An  important  one  to  know  is c  ell  R,j 
because  it  is  shortened  in  the  genus  l ' rininliiiiiio  (Fig.  14).  In  the  kev  character  its  length  is 
c  om  pa  red  to  the  length  of  the  vein  R  ,,  v  a  short  pot  lion  ol  vein  Rs  between  the  brant  liing  of  R,  „  - 
and  the  junt  tion  of  veins  R,,  and  R,.  1  his  set  lion  ol  vein  is  called  the  "petiole'  Itv  some  authors. 

I  he  wing  scales  provide  mauv  useful  kev  characters.  I  hcv  can  be  broad  and  numerous,  e.g..  (.V/. 
/nil  in  Ini  m  (Fig.  47).  1 1  a  align  la  t  shaped.  e.g.. .  h  .  go  m/m  In  (lig.  77).  or  narrow  and  I  ililorm.  e.g..  (\. 

Infill  in  (lig.  I .')).(  ailot  s  ate  important .  too.  Manv  spec  ies  have  t  he  w  itig  sc  ales  enlirelv  dark,  ot  thev 
mav  varv  in  iiiimhcr  ol  pale  sc  ales  I  runt  a  small  pale  It  at  the  base  ol  the  costa,  e.g.. .  If.  nlin/iiil/iin 
(Fig.  I  27).  to  sc  altered  pale  sc  ales  on  the  .interior  veins,  e.g.. .  If.  i  itlii/ilixllti  (Fig.  221 1.  to  getter all  v 
intermixed  pale  and  dark  sc  ales,  e.g., .  If.  sol  In  ihun  (  F  ig. .  >4 ).  to  alternating  most  Iv  dark  with  most  I  v 
pale-sc  alecl  v  eins.  e.g.. .  If.  \.  iilahm-inn  I  F  ig.  20 1 ).  to  mainlv  pale-scaled,  e.g.. .  If.  <lni  win  (  F  ig.  I  2.0. 
Furl  In Tinni'c.  I  here  arc  wings  w  it  It  u nirolorous  spots  produced  bv  the  ch  cur rence  o I  dense  c  lusters 
of  sc  ales  along  some  veins,  e.g..  In.  t/ntulinmn  nl/ilin  ( F  ig.  .4  1 .4).  I  he  costa,  subtost  a  and  radial  veins 
in  some  a  t  topi  tel  tiles  possess  spoisol  pale  sc  ales  vv  hie  It  are  named.  1  he  a  tea  of  pale  scales  ill  nr  neat 
l  lie  apex  of  the  wing  is  c  ailed  the  apical  spot .  and  the  subcostal  spot  is  found  vv  here  the  subcostal 
v  cm  joins  the  c  osta  I  vein.  All  hough  tlicv  are  t  ailed  "spots,  t  hcv  arc  tea  1 1  v  pale  lies  of  pale  sc  ales 
extending  over  sev  ei  a  I  veins,  e.g..  In.  /nun  l/fniiim  (Fig.  418).  Most  mostjuilo  w  iugs  do  not  heat 
prominent  setae,  but  in  the  genus  (it/mlti  <  lig.  28).  a  row  ot  t  tit  s  v  cut  rail  v  neat  the  base  ol  the 
stibc  c >sta. 

Legs-  I  here  are  4  pairs  ol  legs,  one  at  lac  lied  to  eac  h  t  hot  at  it  segment.  I  lie  leg  t  onsists  ol  five 
main  pans:  coxa  (C-l.  (Ml.  (  Ill),  trochanter  (  I  t ).  femur  (I  t  ),  tibia  (  I  t)  and  tarsus  (  I  a);  Plate 
21).  I  he  tat  sits  is  composed  ol  live  segments,  known  as  tarsomeres.  I  lie  tilth  larsomcrc  I  I  a-,) 


hears  two  claws  (  =  unguis,  L)  (Cl)  which,  in  most  species,  have  a  secondary  element,  the  tooth.  The 
tarsal  claws  are  used  trcqucnth  in  the.hv/o  kev.  e.g ..  Ar.  rxouritui s  (Fig.  8(1).  Thev  can  hest  he 
studied  under  the  stereoscopic  microscope  In  shining  the  light  on  the  stage  helow  the  specimen 
and  viewing  the  claws  in  silhouette.  Tarsomerc  4(Ta.,)  is  unusuallv  small  in  the  tore-  and  midlegs  of 
the  genus  (hlhnjmilnwxiti  (Fig.  .44). 

Scale  patterns  on  the  various  segments  of  the  legs  tire  extensivelv  employed  as  kev  characters. 
1  he  stales  on  coxa  1  can  he  hrown  or  pale,  e.g  ..Ac.  mirmts  (Fig.  2<>l).  File  femora  ma\  have  the 
basal  half  till  pale,  e.g ..Ar.  zntistifilnr*  (Fig.  (it));  or  with  suhapical  pale  rings,  e.g..  P\.  niliunbifii •  (Fig. 
-fati);  or  with  apical  pale  tings  (  =  knee  spots),  e.g  ...lr.  impiuahis  (Fig.  2.48).  The  foretibiae  some¬ 
times  hear  a  line  of  pale  scales,  e.g..  (.v.  Iinuilis  (Fig.  5t>5 ).  lhe  femora  and  tibiae  of  some  P'lirnplwin 
species  have  long,  erect  stales  apicallv.  giving  them  a  shaggv  appearance  (Fig.  4(i7).  The  larso- 
meres,  espec iallv  on  the  hindleg,  may  have  basal,  pale  rings,  which  are  narrow,  as  in  .  fr.  jrvwo  ( Fig. 
7  I ).  or  broad  as  in.  fr.  rxi matins  (Fig.  45).  both  apical  and  basal  pale  rings,  its  in,.  fr.  i tintitlrnus  (Fig. 
48),  or  with  larsomeres  4,  5  and  part  of  5  all  pale,  as  in  /V  /rmv  (Fig.  4(i()). 


ABDOMKN 

I  he  abdomen  is  composed  of  10  segments,  of  which  the  first  seven  are  <|uilc  similar  in  external 
structure.  The  three  terminal  segments  are  specialized  for  reproduction  and  excretion.  It  has 
become  customary  to  refer  to  the  abdominal  segments  bv  Roman  numerals,  e.g..  abdominal 
segment  111. 

batch  of  the  first  sev  en  segments  has  a  dorsal  sclerite.  the  tergum  (TV)  and  a  ventral  <a  W  rite,  the 
sternum  (S);  see  Plate  IB.  Laterallv .  thev  are  connected  bv  expandable,  elastic  tissue,  the  pleural 
membrane  (PMe).  A  similar  inlet  segmental  membrane  separates  the  lerga  dorsallv  and  the  sterna 
ventrallv .  I  hese  membranes  pet  mil  the  abdomen  to  distend  during  blood  feeding  and  w  hen  the 
lent. tie  becomes  grnv  id. 

Segments  V 1 1 1-\  are  shortened  and  modified.  In  some  genera,  e.g ..(  nlr\.  (lulisrln  an  iWItinsnuiti 
(Fig.  Iff),  these  .segment. s  are  mosdv  telescoped  inside  the  terminal  segments  making  the  apex  of 
the  abdomen  appeal  blunt  I  v  rounded.  I  n  other  genera,  e.g...  lah  \  (  Fig. 1 1  and  I'miiipliniti.  parts  of 
these  segments  prot rude  poster 'iorlv .  giv  ing  the  abdominal  terminus  a  pointed  appeal  am  e.  Also  in 
those  with  blunt  abdomens,  segment  \  II  is  almost  the  same  width  as  VI.  but  in  the  pointed 
abdomens.  VII  is  decidedlv  smaller  than  VI.  Abdominal  segment  VIII  usuallv  lias  a  larger 
sternum  than  let  gum.  Posterior  to  tergum  VIII  tan  be  seen  1  wo  elongated  lobes,  the  cerci  (sing, 
t  ere  us).  I  best-  si  rue  i  in  es  .it  c  long,  si raiglii  and  \  isiblc  in  the  genera  v\  it h  pointed  abdomens,  but 
are  shorter,  usuallv  cuived  mediallv  and  not  so  visible  in  the  genera  with  blunt  abdomens. 
Ventrallv .  pnsierioi  to  stemtim  \  1 1 1  is  a  smaller  lobe  Iv  ing  ventral  to  the  tele  i.  the  postgenital  lobe 
(P(d  t.  Both  ol  these  terminal  organs  are  parts  ol  the  female  genitalia. 

No  attempt  will  be  made  lot  lesc  i  ibc  c  ompletelv  the  female  genitalia,  sine  e  (licit  parts  are  rat  civ 
used  in  I  be  kev .  but  some  t  let  nculs  are  desc  libed  abov  e  bet  a  use  thev  should  be  l  ec  ogni/etl.  For  an 
at  <  in  in  l  of  the  female  genitalia,  c  oust  ill  I  at  fool  l  and  Knight  (  1  ,!7  I  )  and  Kernel  t  (  1  ‘  1 7  I ) . 

I  he  anophe  line  abdomen,  with  I  he  exc  epi  ion  of  In.  a/lninnnic-.  is  dev  oid  ol  sc  ales  all  hough  it 
boa  i  s  a  mimhci  ol  tergal  and  stet  nal  setae.  In  t  lie  other  genera,  hot  It  setae  and  sc  alt's  at  e  pi  esc  n  I  on 
I  he  abdomen.  I  he  patterns  ol  dark  and  paie  sc  ales  are  verv  imp<  mailt  in  idem  it  ic  at  ion.  Son  let  lilies 
lhe  paie  m  ales  at  e  lot  a  let  I  lias.illv  on  the  tergum.  i.e..  on  the  pan  nc.itc'i  the  base  ol  the  abdomen, 
w  he  i  e  it  is  .iliac  lied  to  the  t  hot  ax.  e.g..  I, .  mti  minis  (lig.  2  l'_b .  and  sen  net  inns  on  lhe  a  pic  a  I  pail. 
I  c  .  neal  esl  l  he  1 1  ee  disi.il  end  of  l  he  abdomeii.  e.g..  <  ,\.  h  i  iiltnn  (Fig.  45b).  1  ikew  iso.  I  he  sc  ales  on 
l  lie  si  el  i  i.i  inav  be  in  lie  oloroiis  oi  have  elisiine  1  iv  c  pat  lei  ns.  e.g..  (  \  tin  w/n  (  I  ig.  5  b  1 1.  1  u  some  c  ises 
it  is  i  icc  ess,  1 1  v  to  clisi  mg  uisli  shades  ol  i  he  pale  sc  ales,  ten  example,  l  lie  pale  band  on  I  until  a  I  son  ici  e 
I  in  I'  mill,  linn  \  is  v  el  low  -sc  aled.  w  hi  Ic  in  .  fc .  ninnniiiii  nil',  w  lieu  preset  u  .  is  w  hite-sc  a  led;  see  Figs. 
5‘>.  til  In  Miunnnni  there  are  special  spiuilot  ms  on  the  pnsierioi  bordei  ol  leigum  \  If  m  \ln. 
W1//11111  (Fig.  Ill),  and  thick,  peglike  spiniforms  on  tergum  VIII  o!  all  species,  the  cerci  of  Dr. 
mniii  (l  ig.  15ft)  have  spec  iali/etl  sp.1111l.1te  seiae. 

I  he  follow  ing  list  indie  ales  the  t  liangcs  made  in  names  ol  adult  si  i  tic  tut  es  m  this  public  a  lion, 
adopted  f  1 0111  the  n mst [into  taxonomic  glossal  v ;  see  Knight  (  I fl7tt).  Knight  and  I  at  loon  (  I fl7ltB. 
Iff7t)(  ..  1 07 (Aland  I  larbac  h  and  Knight  ( 1080). 


Old  Name 


New  Name 


anterior  pronoUim 
flagellar  segment 
nieron 

mesanepisternum 

mesepimeron 

mesonotutn 

ommitidium 

palpal  segment 

postcoxal  area 

postnotum 

prealar  area 

propletirott 

prosternutn 

sternopleuron,  mesepistet  mini 
tarsal  segment 


antepronotum 

flagellomere 

mesomeron 

anterior  mesanepisternum 

mesanepimeron 

scutum 

corneal  facet 

palpomere 

postprocoxal  area 

mesopostnott.  m 

posterior  mesanepisternum 

proepisternum 

anterior  pari  of  proepisternum 
mesokatepisternum 


tarsomere 


abbreviations  of  adult  female  morphology  in  plates 


Plate  2 


A  -  antenna 
C  -  coxa 

CE  -  compound  eve 
Cl  -  claw 
Clp  -  clypeus 
CoF  -  corneal  facet 
Fe  -  femur 
FI  -  flagellum 
Flm  -  flagellomere 
Fr -  Irons 

IS  -  interocular  space 
La  -  labellum 


Lb  -  labium 

MPlp  -  maxillary  palpus 

Occ  -  occiput 

OL  -  ocular  line 

P  -  proboscis 

Pe  -  pedicel 

Pip  -  palpomere 

Sc  -  scape 

Ta  -  tarsus 

Ta,.,  -  tarsomere 

Ti  -  tibia 

'I'r  -  trochanter 

V  -  vertex 


Plate  3 


Illustrations  A  and  B 

AcS  -  acrostichal  setae 
Ap  -  anlepronoium 
ApS  -  antepronotal  setae 
C-I  -  forecoxa 
Cv  -  cervix 

I)S  -  dorsocentra)  setae 
LSS  -  lateral  snttellar  setae 
Mpn  -  mesopostnotum 
MSS  -  median  sciitellitr  setae 
Min  -  metanotum 


PeSU  -  upper  proepisternal  setae 

Ppn  -  postpronotum 

PpS  -  postpronota!  setae 

PrA  -  prescutellar  area 

Ps  -  proepisternum 

SaS  -  supraalar  setae 

Scu  -  scutum 

SF  -  scutal  fossa 

SFS  -  scutal  fossal  setae 

Sun  -  scutellum 

W  -  wing. 


Illustration  C  (Wing) 

A  -  anal  vein 
A  -  anal  cell 
C  -  costal  vein 
('.  -  Costal  cell 
Cu  -  cubital  vein 
Cat,  -  anterior  branch  of 
cubital  vein 
Cn;  -  cubital  cell 
Ctr,  -  posterior  branch  of 
cubital  vein 
Cm,  -  cubital.,,  c  ell 
FS  -  fringe  scales 
It  -  humeral  crossvein 
M  -  medial  vein 
\l  -  medial  cell 


M,  +  2  -  anterior  branch  of 
medial  vein 
Mj  -  medial,  cell 
M:,+4  -  posterior  branch 
of  medial  vein 
A/,  -  medial,  cell 

tii-ctt  -  inediiK  ubital  crossvein 
R  -  radial  vein 
l(  -  radial  cell 

R,  -  atneriormost  branch  of 
radial  vein 
l(,  -  radial,  cell 
R,  -  radial  sector  vein 
R,  -  anterior  branch  of 
radial  sector  vein 


R:  -  radial;,  cell 
R*2 -f  ;j  -  connector  vein  (stem) 
of  radial  sector  vein 
R:t  -  median  branch  of 
radial  sector  vein 

R,  -  radial*  cell 


Ab-I  -  abdominal  segment  1 

AMas  -  anterior  mesanepisternum 

Ap  -  antepronotum 

ApS  -  anleptonotal  setae 

CM  -  forecoxa 

(MI  -  midcoxa 

(Mil  -  hindcoxa 

Ce  -  ccrcns 

Cv  -  cervix 

DS  -  dorsocentral  setae 
H-  head 
HI  -  halter 

HvA  -  hypostigmal  area 

I.SS  -  lateral  scntellar  setae 

Mam  -  mesanepimeron 

Mem  -  metameron 

MeSI.  -  lower  mesanepimeral  setae 

MeSl  -  upper  mesanepimeral  setae 

Mks  -  mesokatepisternum 

MkSI,  -  lower  mesokatepisternal  settle 

MkSU  -  upper  mesokatepisternal  setae 

Mpn  -  mesopostnotum 

MS  -  mesothoracic  spiracle 

Msm  -  mesomeron 

MSS  -  medial  scntellar  setae 


R4  +  5  -  posterior  branch  of 
radial  sector  vein 
R  5  -  radial5  cell 
r-m  -  radiomedial  crossvein 
Sc  -  subcostal  vein 
Sc  -  subcostal  cell 


Plate  4 

Mtm  -  metepimeron 
Mtn  -  metanotum 
Mtpn  -  metapostnotum 
Mts  -  metepisternum 
MtS  -  metathoracic  spiracle 
PA  -  postspiracular  area 
PaS  -  prealar  setae 
PeSl'  -  upper  procpisternal  setae 
PG1.  -  postgenital  lobe 
PM  -  post  procoxa!  membrane 
PMas  -  posterior  mesanepisternum 
Ppn  -  postpronotum 
PpS  -  postpronotal  setae 
Ps  -  proepisternum 
PS  -  postspiracular  setae 
PsS  -  prespirticulai  setae 
PsA  -  prespiiaciilar  area 
S  -  sternum  of  abdomen 
SA  -  subspirtK  ular  areti 
StiS  -  supraal.il  setae 
Stu  -  scutum 
SK-  scutal  lossti 
SKS  -  scutal  losstil  settle 
Sim  -  sciitellum 
fe  -  tergum  ol  abdomen 
\V  -  wing 
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KEY  TO  GENERA  OF  ADULT  FEMALE  MOSQUITOES  OF  NORTH 
AMERICA,  NORTH  OF  MEXICO 

Proboscis  long  and  strongly  recurved  (Fig.  1);  posterior  edge  of  wing  strongly 

final ginaled  at  apex  of  vein  Cu,  (Fig.  2)  . Toxin  hymhile.s  r.  rutilus 

1  />xarh\ailide\  >.  \e/iten/noiial/.s 
(Plates  48.  39)* 

Proboscis  not  so  long  and  only  slightly  recurved,  if  at  all  ( Fig.  3);  wing  edge  evenly  rounded 

or  only  slightly  etnar ginaled  at  apex  of  vein  Cu,  (Fig.  4)  . 2 


l. literal  vine  of  head  -  lx.  r.  sepleutrioiialis 


Dnrsril  i  'tew  of  u'ifitf 


Scutellum  trilobed,  with  setae  in  3  distinct  groups  (Fig.  7);  maxillary  palpus  shorter  than 
proboscis  (Fig.  8)  . 


3 


g.  —  Posterior  dorsal  vim ’  of  thorax  -  An. 
i/nailnnianilatas 


Fig.  7  —  Posterior  dorsal  vino  of  thorax  -  Ar.  vrxans 


i  —  l.atrnd  v/ar  of  head  -  An.  </uadnnia<  itlalns 


l  ig.  8  —  l.atrnd  vine  of  haul  ■  Ac.  vrxans 


Mesoposinotum  with  setae  (Fig.  9):  base  of  hindcoxa  in  line  with  base  of  mesotneron  or 

slighlh  dorsad  (Fig.  10)  . H'ycomyia 


Mesopi >si not u m  without  setae  (Fig.  I  I );  base  ol  hindcoxa  dislincth  ventral  to  base  of 

inesomeron  ( l  ig.  12)  .  . ( 


9  —  Poslrin n  dot  sal  \  ir.c  of  llioias  -  II  \.  snnthu 


Fig,  I  I  —  Po\truo)  dmsal  I'liiC  id  thorns  -  At.  i'isans 


Postspiracular  setae  present  (Fig.  17)  . 6 

Postspiracular  setae  absent  (F'ig.  18)  . 8 


ig.  17  —  Lateral  view  of  thorax  -  /V  eiliata  Fig.  18  — Lateral  view  of  thorax  -  (is.  mornata 


Apex  ol  abdomen  bluntly  rounded  in  dot  sal  view  (Fig.  1 9);  most  scales  on  dorsal  surface  of 


wing  ver\  broad  (Fig.  20)  . \lansiinia 

Apex  ol  abdomen  tapering  to  a  point  in  dorsal  view,  segment  VI I  markedly  narrower  titan 

Y1  (Fig.  21):  dot  sal  wing  scales  long  and  slender,  at  least  on  veins  R,  and  M  (Fig.  22)  . 7 


2(1  /  )/o  \  f//  on  ,r  of  \iortt  on  tv  \  la .  fitilhi  to  f  Ig.  22  -  /  \‘/e,r  o/  \tOnr  venv  .  te.  vrMllv 


l’i  espu  ai  u  la  i  setae  pi  esc  ill  ( I  ig.  28):  pule.  1 1  uns\  i  I  >e  bands  ot  Intel  a  I  spots,  u  lieu  pi  esenl . 
a  pi<  a  I  on  abdominal  lei  ga  (  fig.  2  1 1  . 


I'^oojthioa 


jt  —  l)i  ..  ’  vine  oj  abdomen  -  /V  exaiiescrns  Fig.  2b  —  Dorsal  I'iru •  of  abdomen  -  .  le.  vexan\ 

Ptespirac  ttlar  setae  present  (Fig.  27);  base  of  wing  vein  Sc  will)  row  ol  setae  vent  rally  (fig.  28)  .  (.nlinla 
I’respirac  tilar  and  vein  Sc  setae  absent  (figs.  29.  'iO)  . 9 


fig.  29  —  l.ahnd  \  h, e  of  thorax  (  \  jnjnnr. 


g.  27  —  lateral  -,'n  w  of  thorax  -  mornata 


- —  I  nilral  vine  of  basal  half  a)  wing  -  (Is.  iitornala  Fig.  30  —  Ventral  vine  a!  basal  half  of  wing  -  C.'.v.  ftipiens 

Scutum  covered  with  broad,  flat,  metallic  scales;  antepronotuni  large,  approaching 

middots, ill\  (Fig.  31)  . Haemagngus  eijuiuus 

(Plate  10) 


Scutal  ornamentation  not  of  broad,  flat  scales;  antepronotuni  small,  not  a]>proaching 
middorsalK  ( Fig.  32)  . 


10 


Flm-2 


Flm-1 


rig.  10  —  Lateral  i'/nr  of  head  -  f\\.  jnjnens 

4(  1 2).  Apes  ol  ahdomrn  lapei  ing  lo  point  m  dorsal  \  iew.  in  ga  tvil li  liasolain  al  p.Hi  lies ot  silwi  \ 
s<  airs  ( lii>.  Ill;  st  iiliiin  v\  iili  paltei  n  ol  lilai  k,  liroun  and  golden  si  all’s 

(Tig.  12)  (siiligrinis  kiiw/ua  I  . .  . Ini  part)  tnh 

Aprs  ol  abdomen  hliniih  ronndi'd  in  dorsal  \  inv,  terga  uiili  liaso-  or  apii  olairral  pale  lies 
ol  pair  i\  liilr  or  dings  \ellow  si  airs.  nr\ rr  silvrr\  ( l  ig.  14);  si  ilium  mill  oi her  llian  palln  n 
ol  lilai  k.  bromi  and  golden  si  ales  ( I-  ig.  44)  . <uh 


-  il 


l.atnal  view  <>/  abdomen  -  le.  tan bnrethe 


Lateral  i'iew  a/  abdomen  (\.  fnfne 


2  —  l)io\al  i  ‘ie it'  of  fhnia\  le.  fun  bin ei/n  ' 


rii».  I  1  Donat  ,7 1  ,r  of  tfnoa\  (  \  fnfin\ 


Is  IV  I  ( )  ADI  I  I  I  IMAM  \IOS()l  1  IOI  S  Ol  III  I-  ( ,  I  \  l  S  MDl  S 

•W 

1 1  mdu  I  some  i  r  mill  pair  hands  (lig.  I'm  . 

I  lllldlai  soinri  r  mllioitl  pair  bands  I  l  ig.  Hi)  . 


)►  To, 


I"  li*.  I’i  II  mil  hi’  1 1  i' 


Abdominal  terga  with  transverse,  basal,  pale  bands,  but  lacking  median,  longitudinal 
stripe  of  pale  scales  (Fig.  51);  wing  dark-scaled  (Fig.  52)  .  . 


laemorhymhm 
(Plate  9) 


Abdominal  terga  with  pale-scaled,  median,  longitudinal  stripe  or  row  ol  disconnected 

spots  (Fig.  5 3):  wing  scales  either  all  dark  or  intermixed  dark  and  pale  (Fig.  54)  . 5 


—  Dorsal  view  of  abdomen  -  Ae.  laeniorhynrhus 


F'ig.  53  —  Dorsal  view  of  abdomen  -  Ae.  solticitans 


-jssap 


Fig.  52  —  Dorsal  view  of  wing-  Ae.  taeniorhynchus 


Fig.  54  - —  Dorsal  view  of  wing  -  Ae.  sollicitans 


Wing  with  scales  all  dark  (Fig.  55):  hvpostigmal  scales  absent  (Fig.  5(i)  . milehellae 

(Plate  15) 

Wing  with  dark  and  pale  st  ales  intermixed  (Fig.  57):  In  postigmal  st  ales  present  (Fig.  58)  . (i 


Fig.  55 


Dorsal  view  of  wing  -  Ae.  milehellae 


Fig.  57  —  Dorsal  view  of  wing  -  Ae.  sollicitans 


Hindtarsotnere  1  with  definite,  yellow -sealed,  median  hand  (Fig.  59);  basolateral  patches 

on  abdominal  lerga  whitish  (Fig.  60)  . svllicilam 

(Plate  20) 


Hindtarsomere  I  usually  without  median,  pale  band,  ii  present,  then  scales  whitish  ( Fig. 

til);  basolateral  patches  on  abdominal  lerga  vellowish-scaled  (Fig.  t>2)  . (in  part)  uigromaculis 

(Plate  25) 


Fig.  59  —  flmdlonis  -  Ae.  sullii/trnr. 


l  ig.  til  — I linillnnt\  -  Ae.  nignnnai  i//o 


lag.  07  —  l)or\al  i’irw  of  thorax  -  lr.  tirgspli 


Fig.  (iK  —  Dorsal  vinr  of  thorax  -  .  lr.  r.  antadrusis 


Basal  (l  a  ol  hintlfemnr  entireh  pale-sealed  (Fig.  (>())  . 

Basal  0..')  ol  hindtemin  u  itli  anterior  surface  all  dark-scaled  or  with  dark  and  pale  stales 
inlet  mixed  (  Fig.  70)  . 


Fe 

Fig.  00  —  lliadlro  -  .  lr.  wnsobhlls 


!f  -  lr.  r fan  this 

Basal  pale  hands  ol  hindtai  someres  narrow.  dial  tut  tarsomere  2  covering  0.2  or  less  of 


segment  ( Fig.  71)  . II 

Basal  pale  hands  ol  hi  nth  at  s<  mi  teres  broad,  t  hat  on  tarsomere  2  covering  more  than  024  ol 

segment  (Fig.  72)  . 12 


t 


Fig.  70  —  llniillr. 


zoosofdia.s 
(Plate  2-4) 

. 10 


11(10).  Basal  pale  hands  on  abdominal  terga  U-Vl  with  2  posterior  lobes,  tergmn  VII  mostly 

dark-scaled  (Fig.  73);  lower  mesanepimeral  setae  absent  (Fig.  74)  . m«/n 

(Plate  20) 

Basal  pale  bands  on  terga  Il-VI  not  bilobed  nor  clearly  defined,  tergum  VII  mostly 

pale-scaled  (Fig.  75);  lower  mesanepimeral  setae  present  (Fig.  7b)  . imitator 

(Plate  19) 


F  ig.  73  —  l)cr\al  vino  of  abdomni  -  Ar.  vrxans 


Fig.  75  —  Dorsal  vino  of  abdomni  -  At1,  caiilaloi 


W;)fW 
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Fig.  74  —  l.alnal  vino  of  /borax  -  Ar.  vrxans 


Fig.  7b  —  l.alnal  vino  of  /borax  -  Ar.  laalalor 


12(10).  Wing  with  broad,  triangular-shaped,  dark  and  pale  stales  rather  evenly  intermixed 
dorsallv  (Fig.  77)  . 


At  least  some  dorsal  wing  stales  narrow,  with  dark  and  pale  stales  usually  unevenly 
distributed  (Fig.  7H)  . 


-- 


'  r,(;r  Yv  w  ^  "X 

’  If  lllT^liliirTnii'oriv  ' 


l;ii*  77  —  i  tru'  n/  uung  Ar.  grtiwha  fa 


Fig.  91  —  Lateral  view  of  thorax  -  Ae.  riparius 


Fig.  92  —  Lateral  vine  of  thorax  -  Ae.  stimulaus 


I8(  1 7).  I'ooih  of  force Jaw  short,  blunt,  less  than  0.5  as  long  as  claw;  claw  usually  elongate  (Fig.  95)  . 19 

Tooth  of  foreclaw  long,  thin.  0.5  or  more  as  long  as  claw;  claw  markedly  curved  just  distal 

to  attachment  of  tooth  (Fig.  94)  . 20 


19(  18).  Mypostigmal  area  usually  with  patch  of  scales  (Fig.  95);  abdominal  terga  with  many 

scattered  yellowisli  scales  in  dark-settled  areas  (Fig.  9b)  . riparius 

(Plate  19) 

Mypostigmal  area  without  scales  (Fig.  97);  abdominal  terga  with  few  or  no  pale  settles  in 

dark-sealed  areas  (Fig.  98)  . alopouo/inii 

(Plate  II) 


l  ig.  95  —  I  atrial  view  0/  llnaa\  It  iipaiiu » 


I  «g  97  —  I  literal  view  <</  tlnom  le  alopoiiotinu 


Fig.  96  - —  Dorsal  view  of  abdominal  segments  ll  -l  l  -  Ae. 
riparius 


Fig.  98  — Dorsal  view  of  abdominal  segments  Il’-l’I  -  Ae. 
aloponotum 


20(  18).  Probosc  is,  cere  us  and  tarsomere  1  of  all  legs  with  numerous  pale  scales  (Figs.  99,  100,  101); 

foredaw  long,  straight  distal  to  attac  hment  of  tooth  (Fig.  102)  . (in  part)  euedes 

(Plate  15) 

Proboscis,  cere  us  and  tarsomere  1 ,  distal  to  basal  ring,  usually  dark-scaled  (Figs.  1 03.  104, 

105);  iorec  law  shorter  and  more  strongly  curved  distal  to  attachment  of  tooth  (Fig.  106)  .  (in  part)  filrhii 

(Plate  16) 


KM' 


i )  \ 


Fig.  99  —  Lateral  view  of  head  -  Ae.  euedes 


Fig.  103  —  Lateral  view  of  head  -  Ae.  filrhii 


Fig.  1 00  —  Dorsal  view  of  abdominal  segments  III  -  X  - .  le. 
eneile 


F  ig.  10  1  —  Dorsal  vine  of  abdominal  segments  1 7/  -  .V  -  Ae. 
/ilehii 


Fig.  101  —  Lateral  view  of  hindleg  .  le.  euedes 


To, 


l  ie.  105  —  l.ilteiul  view  ot  liliitllnj  Ae.  lilehll 


Fig.  102  — Forfeitin'  -  At.  euedes 


Fig.  106  —  Foredaw  -  A e.  fitrhii 


1(17).  Segments  2,3  of  palpus  dark-scaled  with  apical  pale-scaled  rings  (Fig.  107);  abdominal 


sterna  IV.V  with  lateral  patches  of  dark  scales  (Fig.  108):  proboscis  dark-scaled  (Fig.  107)  . nitre  fill  us 

(Plate  14) 

Segments  2,3  of  palpus  with  scattered,  pale  scales  (Fig.  109):  abdominal  sterna  IV,V 

pale-scaled,  if  dark  scales,  not  as  lateral  patches  (Fig.  1 10);  proboscis  usually  with  some 

pale  scales  (Fig.  109)  . 22 


-ssa 


Fig.  108  —  I  rnlral  vine  of  abdomen  -  At.  mnefnlm 


fig.  110  —  (  entral  vine  of  abdomen  -  Ae.  ' timnlan\ 


). 


S<  ales  on  antennal  pedicel  numerous,  mosih  pale  (Fig.  1  1  1 );  sc  ulum  with  medium  todark 
brown,  median  longitudinal  stripe  (Fig.  1  12)  . 

Sc  ales  on  antennal  pc  die  el  lew ,  mosih  dark  (Fig.  1  13):  sc  u in m  with  reddish-bn >wn  scales 
medialh.  sometimes  with  stripe-  (Fig.  I  I  I)  . 


23 

24 


fig.  Ill 


In/iih’i  .  n\t  nl  loud  le  fililm 


fig.  1  13 


Inlnnn  \  ie,e  < if  food  lr.  ■< timnlam 


l'U>.  I  I  li  —  Ihnuil  vn-.r  of  lhi»n\  ,lr.  inni  inalm  I'jfr.  lit  —  Dorsal  vino  of  thorax  -  Ac.  curdi's 

.VJ2).  Si  uium  will)  pale  \ellouisb  si.ik's  lateralk  (Fi${.  I  !.">);  dorsal,  brown-scaled  area  of 

pnsiprnnnium  ai  most  <)..’)  .is  lart>e  as  central.  pale-si aled  area  I  Fij*.  I  lb);  foretarsomere  3 

will)  incomplete  basal  pale  riiij*  (Fig.  I  17)  . mrrniralor 

( Plate  1  1 ) 

Si  uium  w  1 1  pale  u  bile,  ol  I  i'ii  mixed  wit  li  \clk  m  or  Mi'll!  brown,  scales  la  I  era  lk  ( li  o .  118): 
dorsal,  l>ro.\  n-st  .tied  area  ol  posipronotum  eipial  lo  or  larger  than  pale-sea  let  I  area  (  Fij>'. 

I  111):  loreiai  somei  e  8  will)  lomplen-.  basal  pale  rim;  (Fijj.  i‘20)  . (in  pari)  fitiliii 

(Plate  lb) 


Dnrsat  i  h  w  of  //ft it'd \ 


1  >lf-  '>l!  .  h  >‘l  lfn>t  fl\ 


Fig.  117  —  Lateral  view  of  foretarsus  -  Ae.  mercuralor 


Fig.  120  —  Lateral  view  of  foretarsus  -  Ae.  fitrhii 


24(22).  Foreclaw  markedly  bent  just  distad  to  tooth  (Fig.  121);  abdominal  sterna  V1-VI1I 
pale-scaled  or  with  few  dark  scales  only  (Fig.  122)  . 


.  slimulans 

(Plate  1 1) 


Foreclaw  evenly  curved  distad  to  tooth  (Fig.  123);  abdominal  sterna  VI-VIII  pale-scaled 

with  rather  broad,  medioapical,  dark-scaled  patches  (Fig.  124)  . (itt  part)  euedes 

(Plate  15) 


IV 


VI 


jr  VM.  viii 


Fig,  122  —  l  i  nlrnl  view  of  abdomen  -  Ae.  \hmulan\ 


Fig.  121  —  Ventral  vine  of  abdomen  -  Ae.  euedes 


25(2).  Wing  with  dark  and  pale  scales  intermixed,  nr  most  I \  pale  st  .tied  (l  ig.  125):  postprot  oxal 
stale  patch  present  (Fig.  120) 


Wing  wit  h  st  ales  all  dark,  ot  with  some  pale  st  ales  on  anterior  veins  tlorsallv  (Fig.  12/); 
poslprocoxal  stale  patth  absent  (Fig.  I2K)  . 


1‘if*.  I  I  — Dorsal  vifir  of  wing  -  Ir  dorsalis 
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st i  ai^lii  in  midillr  (  Kij».  1  IVI) 
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Win  R , .  u ilh  as  main  dal  k  s<  ales  as  R  ,  and  R.,  ( 1-  i^.  I  ’V")|;  lorn  law  a  hi  upt  l\  i  ill  \  ini'  iuai 
altar  Innenl  ill  Inolli  (li^.  1  "It  > »  . 


nin/ii sins 
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'in  'Hill  iwTO 
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Fig.  I.‘5f>  —  Ddi  sal  vit'W  of  wing  -  Ac.  atmpestri\ 


Fig.  1  '5  I  — limi  hr,r  .tr.  iiut\nli\ 


Fig.  F5(>  —  lnKilinr  -  ,lr.  t  n>np<\tn\ 


2H(2.'»).  .Senium  with  l\ re-shaped  pattern  of  golden  Males,  usualli  with  I  median  golden  st ii j ><‘s 

(Fig.  I, ‘57)  . logoi 

(Platt-  19) 

S<  mum  uillionl  sndr  a  h  re-slia|>ed  pattern  (Fig.  I. ‘IN)  . 29 


Fig.  1.5/ - I'll'it’  ///  .If.  tngll/ 


lag.  —  Dorsal  X'trxr  of  thorax  -  .7 r.  i.  t  tlH/ttu'llst 


l(  2N ).  Wing  <iii  lie  I  \  dai  k-si  a  led  (lig.  I  .‘59):  s<  m  uni  w  iilioin  dark,  median  si  ripe,  iisualb  rather 
eveiilv  i  eddish  or  golden  Inown  (Fig.  I  10)  . 


W  ing  w  it  h  prominent  pan  h  ol  pale  si  ales  on  base  ol  vein  (  d  Fig.  I  1 1 );  si  mum  w il  h  In  <  tail, 
d. nk  blown  or  golden,  median,  longiiudinal  snipe  (Fig.  112)  . 


#/  ... 


"rrr ,  -  .2 _ VvW' 

'  1  ’H'lil1  ill|l!!)il  bpl-1 


I  ii».  i.'Vj  —  Do)  sn!  r/nr  of  iCiito  lf  .  t  t  a nm/i  ns/\ 


}  I'i  —  H  tut  Ur  i*  lr.  /.  ffiHftfhns/\ 


Ta,  To. 


I  ii>.  I  l.*>  llnnllio  lr.  i  .  matin  \otn 


lit*,  lit  —  Dorsal  I'iew  "/  thorax  -  < .  a  niadeasis  lig.  I  Hi  —  Dorsal  vie  it'  of  thorax  -  Ac.  i .  mathesoui 

.‘11(29).  Palpus  almost  entireh  dark-scaled  (Fig.  117);  pale  rings  on  hmdlarsonieral  joint  1-2 

subequal  on  I  and  on  2  (Fig.  148);  sciitcllum  with  narrow,  yellow  to  brown  stales  (Fig.  149)  . 4 

Palpus  with  Ira  rids  of  pale  scales  ( Fig.  1 50);  pale  rings  on  hiudlarsomcral  joint  1-2  longer 

on  1  than  on  2  (Fig.  131);  scutelltun  with  hroad.  pale  stales  (Fig.  152)  . X 


Fig.  147 


Lateral  view  o\  head  -  Ae.  atrojuil/ais 


Fig.  150  —  Lateral  -view  oj  land  -  Ae.  sierreu.sis 


Fig.  148  — Lateral  view  oj  hmdtarsus  ■  Ae.  alro/ml/ais 


Fig.  151  — Latvia!  view  oj  hindtaisns  Ae.  siniensis 


To, 

To. 


I-  tg.  I  19  —  I ‘listenin'  dot  sid  i'ti  'W  oj  thoiax  -  Ae.  all  otial  tills 


Fig.  152 


Dosfetiot  doisal  view  of  thoiax  .  h.  sieiieiisi 


32(3 1 ).  InteriK'ular  space  no  wider  than  2.0  diameter  of  single  corneal  facet  (Fig.  153);  hind  femur 
with  dark  scales  to  near  base  anteriorly  (Fig.  154);  scuta!  fossa  with  1  or  more  strong, 
posterior  setae  (Fig.  155)  . 


.  .  epoetins 

(Plate  13) 


Interocular  spate  at  least  2.5  diameter  of  single  corneal  facet  (Fig.  1 56);  hind  lemur  usually 
entirely  pale  in  basal  0.3-0. 5  (Fig.  157);  scutal  fossa  without  posterior  setae  (Fig.  15H)  . 


.  otropalpns 

(Plate  13) 


JCM 


Fig.  153  —  Front  vine  of  head  -  Ae.  epoetins 


F  ig.  156  —  Iron!  vine  of  head  -  Ae.  eitropalpus 


“"BSSSi 


Fig.  154  —  Dorsal  vine  oj  hindleg  -  Ae.  epoetins  Fig.  157  —  Dorsal  viexr  of  hindleg  -  Ae.  olropolpiis 


v 


Fig.  155  —  Doiud  vine  of  thorax  Ae.  epaitins 


Fig.  l.iX  —  Domil  vine  of  llioiox  Ae.  atinpalfn 


3.3(31).  Post  pi  in  o\,il  stale  pan  b  pit-sent  (lig.  150) 


.  inonln  olo 

(Plan-  22) 


Postpt  i  h  o\al  stale  pan  h  absent  ( lig.  160) 


Fig.  1  r>«t  —  /  .atrial  vine  of  thorax  -  ,lr.  iiniiilirnla 


lig.  ItiO  —  I. ah  riil  nr, c  of  thorax  .1  r.  \irrrrw,i\ 


.'FI(IW).  Suhspii  at  uiar  ;nc;i  with  srsrial  liglii-t nlnrrtl  snar  arising  Iroin  stall1  pauii  (Fig.  Kill  . varifialfius 

( Plait'  Tl) 

Snbspirat  ulai  arra  without  srlar  (  Fig.  HVli >  . 


Iji:(  »).  hast'  ol  hint  1 1. 1 1  st  nut  1 r  I  u  il  1 1  In  1 1.  n  1  i  i  lit;  t  it  pair  si  alts  ( 1- ig.  I  till  i;  1 1  it  la  mri  <  in  vmiIi  st  alts; 

a  lit  ri  t  it  It  n  sal  lit  ii  tit  i  <  *  I  pi  isipi  t  mi  tin  in  \s  1 1 1 1  t tat  k  st  alts  ( I'  ig.  Kill  . m  /  n  on, 

( I’lalr  L'L’i 


liasr  1 1 1  1 1  n  nil  a  i  st  it  i  it  i  r  I  tt  nil  a  l  n  n  is  l  \  t  i  \  iiannit  pair  I  mg  I  !  ig  I  ti'i  i .  inri.niiri  t  m  hai  r: 
pi  ivl  pi  til  it  It  1 1 1 1 1  rnlilrh  palt  st.ilrtl  il  ig  Inin  . 


lil  M  till  n III 


Dorsal  vine  of  thorax  -  .  h  .  fulvus  /nil I 


/  .  iHsrUfltll 


M7(M6).  Hvpostigmal  area  with  dark,  integumental  spot  (Fig.  169);  abdominal  terga  1 1- VI  basally 

sellow-scaled,  apitallv  dark-scaled  (Fig.  170)  . fulvus  pallern 

(Plate  18) 


Mvp,  istigmal  area  without  dark  spot  (Fig.  171);  abdominal  terga  1I-V1  entirely 

\ellow-staled  (Fig.  172)  . bimaculatus 

(Plate  16) 


Fig.  I  70  —  Dmuil  a/  (il)ilinni  n  -  lr.  fnlvu.\  jmllrtis  Fig.  172  — Dorsal  vinr  <>/  abtloinrii  -  Ir.  biwtn  iilolm 


:tSi:ttn.  Postspn ai  ul. it  setae  absent  (Fig.  17)1)  . /nir/niiiifirs 

(Plate  21) 

Pi isispn  at  til.it  si  tae  present  (l  ig.  171)  . .'19 


< 


t 


1  iU  17  1 


l  ,ll,  nil  .  i,  ,  nj  ilifiax  h  fnit  I’li  i,  if'i  * 


lag  I  7  I  /  oh  ml 


,  lino, i\ 


I,  ll,  II, I,  I  \,OH 


i‘.»(  SN).  St  mum  ss  ah  pal i  h  or  1  ,'J  median  or  submedian  stripes  of  sils it a  while,  pale  while  or  pale 
selloss  stales,  or  with  sil\er\  while  stales  lateralis  d  igs.  17a.  I  7<>)  . 

St  ai  am  wiihoal  sihi-i  \  while  stales  medial  Is  or  laleralls .  or  pale  while  or  pale  vellow  stales 
met  halls  ( I- m.  177)  . 


-43(44).  Hindiibia  with  basal  and  apical  dark-scaled  bands  (Fig.  192);  abdominal  terga  VI-VIII 

with  lighter  colored  scales  medially  (Fig.  193)  . s aipuhiris 

(Plate  12) 

Hindiibia  with  dark  scales  from  base  to  apex  (Fig.  194);  abdominal  terga  VI- VI 1 1 

dark-scaled  medially  (Fig.  193)  . in/irmalm 

(Plate  1 1) 


Fig.  192  —  Hindleg  -  .lr.  srafmhms 


t 


T  i  '-'—i" 


Fig.  194  —  f  Iniilh  i;  -  .lr. 


V||| 

......  :  ’  \J  -  '•> 

:-yy>r 

I‘ig.  193  —  Dorsal  I'/nr  n\  ahtlnttirn  -  lr.  s tafmlaris 


V  VI  YU 

V|11 


Iig.  193  —  Ihnsiil  ,n\r  <>/  nliiliinun  It.  mj  n  wains 


ft>(  1  1 ).  Midtarsomere  I  wit  li  broad,  pale  band  (  Fig.  1 9b);  lot  etat  somet  e  I  \\  it  h  p.tle-sc  a  led  pale  It 

(Fig.  197)  . hit 

(Plate  17) 

latsomerc  I  ol  lute- and  midlegs  dai  k-sc.tled  d  igs.  I9H.  199)  . 47 


I  I1'  I'M,  \l,,ll,  , 


y7.---.  -r. : 


1 1-  i 1  |s- 


\U.it, 


I,  i.thmli i  it - 


Hff.  197  —  Jtnr/r"  -  .It.  htir^rii 


1 7 (  lt>).  Abdominal  terj^a  with  basal,  pair  l>aii(is  ( lit;.  200):  m  iiimn  with  subniedian,  dark-sealed 

longitudinal  stripes  (lit;.  201)  . mni'flrn 

(Plate  10) 


A  lx  Ion  i  ina  I  uai'a  w  it  h  basolaieral  pale  pan  lies  <>nl\  ( !■  i<;.  202);  sent  uin  w  it  bout  submediati. 

rl.ii  k-si  aleil.  longitudinal  stripes  (l  ij».  20.5)  . OH 


ll”  20 1  l>nt\til  .  7/  ,r  i’l  l/mitiy  It.  ininlliii  Hi*.  20.5  —  l)m\til  ,ir.r  nf  llinniy  h.  olhnilit  H\ 

|Ni  1 7 )  (  )( i  i  pm  with  lew  oi  no  dal  k  si  ales  la  lei  alls  (lit;.  201);  small  spci  ies.  unit;  lens*  I  li  a  bon  I 

2  a  mm  . iliijin  1 1 

(Plate  17) 


(  >i  i  i pi 1 1  tt  il  1 1  pi  omine n I  sp<  u  ol  dal  k.  ap|>i  essed  si  ales  lalci  .ills  ( In;.  2<l.'i);  inediiim-si/ed 
spec  ies.  wint;  liiitpli  .'5.0-  1.0  mm 


. til/tiiiln  it\ 

In)  ftn  ttln) 

(Plans  12.  21) 


c 


Fig.  'JU  t  —  Dorsal  ,'ii‘w  of  hind  -  Ac.  d  II  jircci 


Fig.  205  — Dorsal  view  of  head  -  Ac.  ullaulint 


10(50).  Wing  with  mam  pale  scales  either  confined  to  anterior  veins,  some  on  all  veins,  or  veins 

alternating  dark  and  pale-scaled  (Figs.  200,  207)  . 

Wing  veins  entirelv  dark-scaled  or  with  pale  scales  at  base  ol  vein  (i  and  sometimes  Sc  and 
R  (l  ig.  208)  . 


.St?-'. 


.  --  - 
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Fig.  200  —  Dorsal  vine  of  wing  -  Ac.  in/diado/isis 
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I  II;.  ‘J07  —  Dot  v//  t'/nr  of  \i  tn<z  -  If.  ulahnfu w\ 
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NX 


;;:i  d  '  oO ';,  .iftl-' 


I'li;.  'JHcS  { ),  i  \  t;(  <>f  ti  t  ft  o 


It  /iuH/iIh 


>2(50).  Palpus  and  proboscis  dark-scaled  ( Fig.  215);  lower  mesanepimeral  setae  absent  (Fig.  21b)  . (in  part) 

ventrnvitti\ 
(Plate  19) 

Palpus  and  proboscis  with  some  pale  scales  (Fig.  217);  lower  mesanepimeral  setae  present 
(  Fig.  2  1 H)  . 55 


lit;.  21b  —  Initial  rir.r 


it  thorny  It  ; ■rnfitn  ilh\ 


l  it-.  I  *  —  I  nit  ial  ait  .ro /  limit i\  h  t  alnblnllti 


(Plate  l:i) 


.Vh.Vi).  Abdominal  lerga  will)  broad.  basal.  pair  bands  and  apical,  pair  scales,  often  forming 

median,  longitudinal  snipe  (Fig.  219);  pale  scales  nnmernns  cm  wing  veins  anlcrint  in  (ai 
d  ig.  220)  . 


Abdominal  lerga  with  narrow.  basal,  pale  bands,  wilhcml  apical,  pale  scales  nr  lnngiliiclin.il 

si  ripe  (  Fig.  22  I );  pale  sc  ales  nil  wing  c  on  lined  in  base  ol  C.  and  a  lew  sc  'altered  along  ( Sc .  and 

R|  (Fig.  222) .  . VI 


Fig.  220  -  Ih'iuil  i'n './■  (</  . / v on  It  iii/)IiiiiIii/)\i\ 


Fig. 


I  fni  'ill  i  n  a  "/  a'//ia 


h  i  illujili\llil 


*  b  >2  > .  Sc  nl  nm  w  il  b  .n  ea  nl  bi  nad .  c  in  \  ed  sc  ales  lalei  all\  . 1 1  lev  el  nt  mesni  lint  ac  n  spi  i  ac  le  (  F  ig. 

222i:  palpus  Inngei  lli.in  basal  9  , inleiin.il  I  lagcllnmei  es  ( I  ig.  22  1 1  . 


I"i  It  ihllll  \ 

l  I’l. lie  I  .'ll 


Sc  nl  nm  willi  c  mb  ii.ninn  sc  airs  Ian  i  alb  ai  lev  el  nl  mesni  Inn  ac  ic  spn  .n  led  ig.  22  a  i;  palpus 
slim  lei  llian  basal  9  .iiilciiii.il  llagellniiiei  es  dag  22!n  ,  .  . 


i  ilhljill\llil 

I  hale  1 1  > i 


Fig.  225  —  Dorsal  t 'lew  of  thorax  -  Ae.  haristatns 


Fig.  225  —  Dorsal  vim'  of  thorax  -  Ac.  eataphxlla 


Fig.  221  —  Lateral  view  of  hrail  -  Ac.  hiirnlalin  Fig.  22(>  —  Lateral  view  of  head  -  Ae.  eataphxlla 

(  I  *  > ) .  1 1  \  postiginal  area  with  scales  dig.  227)  . 

1 1\ posiigm.il  area  without  stales  (Fig.  228)  . 


1  'g 

(.55) 


22/  —  l.alnal  vine  of  llioias  le.  jiallatus  Fig.  228  — 

I’osipi ih  o\,»l  s«  ale  |>al<  h  al/sein  ( Fig.  221)):  palpus  usiialh  w  n  l>  si  >mi 
I’lisipKHMsal  stale  palth  present  (Fig  251);  palpus  eiilueK  il.uk 


I  atrial  .  a  a  /»/  thoias 
■  pale  si  ales  1 1  ie  2  (1  U 

-  si  alei  I  ilia  252 1 


tiiautio  a . 


Kijj.  —  Lahra!  vine  o/  thorax  -  tr.  in/ratlrns 


|  <K-  a  3f)  —  l.ahral  i'lnr  uj  thorax  -  I r.  fnillntHs 


>H( Mi).  Mesokalc  piste  t  nuin  will)  stairs  noi  extending  to  anterior  angle,  separated  tlorsalh  Iron) 
posterior  mesanepisternal  stale  patch  d  ig.  2)47):  pale-staled,  apical  ting  on  all  femora 


(Hg.  2.‘4H)  . (in  part)  imfilittilus 

(Plate  21) 

Mesokalc  pistrrtuim  with  s<  alcscxtcndingtoantcrim  angle,  not  separated  f  rom  posterior 

mesanepistet nal  scale  patch  d  ig.  2.‘40):  leniota  without  apical,  pale  ring  (Fig.  240)  . jnovocaHs 

(Plate  20) 


Hg.  2:1/  I  uh  nil  ../  lhfia\  h  .  nn/iln  aim  lig.  2:40-  /  oh  nil  ,n  ,c  "I  ihonn  I,  hi,  i.man 


((ill  Mt'siik.iicpisiri  mini  with  l«'\\ci  ill, in  10  s«-i.u\  iimi.iIIn  ."i.lii  ii^>.  2  10):  mi  ipni  vsnli 

snlniK'ili.ni  s|m>Is  of  (l.n  k  m  .lies  I  lii>.  'J.'iO):  iiH-l.imcion  niiM  ,iU’<l  I  li^i  21'h  m 

Ih. nr  I  7 1 


Min.  >k,  it  f|  lisici  nn  in  with  I  0-20  sci.ii'  ( lit;,  2.'i  I  i;  Milimr.li.in  spins  <ni  mi  ipm  l.u  ki'ii*  i  Hi; 

2.V2):  iiui.inicinn  with  sm.ill  m.iIc  p.n<  Ii  I  Fiji.  L'.’ili  •Inmia,  u-. 

il’l.iii  2:0 


F  ig  2  10  —  l.nli’inl  ;  n  ;r  of  liniirn  h  rlnhtii\ 


l  it;.  2 .'il  -  I  oh  nil  ,  ii  u  of  llwia\  h  ilianhii  u\ 


(>.'>((>  l|.  St  mmn  uiili  unit  nlnrmis  stairs,  or  il  median  longitudinal  stripe.  its  stales  lighter  lliau 
those  laterally  d  ig.  L'aT):  mesokatepistei  inim  with  st  ales  usually  not  extending  to  near 
anterior  angle  d  ig.  2'>K)  . 

St  utuiu  ys  it li  dark,  median,  longitudinal  stripe  ( lug.  2a!h:  mesokatepistet  mini  is  it li  st  ales 
extending  to  near  .interior  angle  (Fig.  2(i0)  . 
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I'iu.  2ft.’>  —  l.iihl'll  i'lru'  <</  llinitix  It .  mil  inli  10 


I  ii>.  200  —  I.tih  rnl  -,'ii  ic  uj  llmr/ix  -  It  .  luilili' 


(iS(l>.">).  St  in  11111  with  suhmcdian.  dark-staled.  longitudinal  hand  wide  and  \ar\inj>  in  width. 

esperialh  with  dark  st  .th's  in  s<  ulal  lossa  (lie.  1? t i 7 ) ;  loretlaw  elongated  dig.  2t>N)  . 


.  .  rt'in/irli 
( Plat f  :>) 


Median  or  siihtnediati.  dark-scaled,  longitudinal  hand,  when  present,  more  unilorm  in 
w  id th  throughout.  not  c  merit tg  suit al  lossa  dig.  'it id):  lot  e<  law  usualh  sharpie*  curved 
distal  10  tooth  ( l  iu.  270)  . 


DiOstll  .  h  tC  I'f  thorax  h.  S tutu  u 


I  II)  >.  l/itt  h  .  \th  n<  //S 


LSI)  —  l)o)  sat  o(  ahtha/un  lr.  ,  rtilna  illts  lit».  LSL  —  Dot  mi!  . -/r.r  of  ahdottun  h.  ftumlo, 


).  Si  ill  1 1  ii  i  w  it  li  mam  li  my.  i  l.n  k  sd.ic.  Ii.m  \  in  .ippc.u  :i  i  u  c  ( I  e.  UKU  I ;  posi  |>H  >]  mu  mi  m 
SCI. IC  St.lllCICll  <I\CI  |  II  Isl  Cl  1(11  II..")  (I  |e.  UK  1 )  . 


Si  in  mu  u  n  I  ■  leu  li  >nc  sd.ic,  in  >i  I  i.iii  \  in  .i|i|)c.n  ,ni(  c  ( I-  i” .  UK'));  post  pi  i  mi  >i  iiiii  u  ii  !i  scl.ic 
in  silicic  oi  iiiccul.il  (Imil)lc  mu  .tlune  poslciioi  liniilci  (l  ie.  UKlii  . 
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Fig.  302  —  Ihnxul  j'lru'  »/  ir/t/g  ■  h‘  piiuili'i 


K(70).  Siipia.il.il  .md  m  nu  ll. 11  setae  (lark  Inown  or  Mac  k  ( Fi^.  303);  will)  lf>  or  more 
post  melaslei  nal  stales  piesent  (lit;.  301)  . 


Supiaalat  and  s<  utellar  setae  wllow  to  wilow -brown  (Fig.  303);  posmielasieriia)  stales 
absent  ot  with  2.3  stales  onk  (Fig.  300)  . 


.  .  .  f)Wlllfl\ 

(Plate  IK) 
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I  it;.  303  —  DuimiI  nj  tlmim  lr.  /ii<ini/>\ 


Fig.  303  —  Dmuil  vine  «/  thorax  -  .tr.  In  xoihnitas 
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ig.  30  I  —  I  inlrnl  vi  nr  of  nbilnimn  mid  fun  I  o/  ;  •ruin  of 
mrlathninx  .tr.  fiiomfn 


Fig.  300  —  /  rntial  <  /r,r  nj  ahdtnm  11  and  fun!  a/  x'rntn  of 
nii  (athoni\  \t .  In  \adnnfa\ 


79(78).  Large  patch  of  pale  stales  at  base  of  wing  vein  C.  (Fig.  307);  abdominal  sterna  IIl-Y'l 

pale-settled  apitally.  or  rarely  with  few  dark  stales  (Fig.  308)  . hexodontus 

(Plate  20) 

Wing  dark-staled  or  with  fewer  than  8  pale  stales  at  base  of  vein  C  (Fig.  309);  abdominal 

sterna  Ill-VI  with  mam  dark  stales  apicallv  (Fig.  310)  . (in  part)  puntior 

pumtodes 

abserrutus 


(Plates  13,  25,  10) 


a.  Found  in  eastern  \oith  America  (Fig.  311)  . abserrutus 

(Plate  10) 

aa.  I*  mind  in  Alaska  only  (Fig.  311)  . pumtodes 

(Plate  25) 

aaa.  Widely  distributed  m  northern  North  America  (Fig.  311)  . punctor 


(Plate  13) 


Fig.  307  —  Dorsal  view  of  u-u/o  -  lr.  Irxotloutus 


l  lg.  .>(19  l)nt\id  it,,  n/  .min 
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Kl  Y  lOADl'I.I  I  KMAI.l'  MOSOl  I  I  OI-.S  OF  I  III-  (.INIS  WOl’Ili.li  S 


\\in«4  with  |  >.  i  It  ■  '.i .  i  U  ■<  I  spots  tli<;.  .il-’t 


.  I  /  ^!iij}?TriWriTinU  ’  * 

Fig.  312  —  Dorsal  vinv  of  wing  -  An.  crucians 


Fig.  313  —  Dorsal  vino  of  wing  -  .  In.  (juadn waculalus 


Fig.  311  —  Dorsal  view  of  wing  -  An.  car  In 


1  lindlarsomeres  will)  apieal  0.5  ot  2.  all  of  3,  4,  and  5  palc-scalt  .<  ept  lor  basal  ring  of 

dark  stales  on  5  (Fig.  315)  . alhimaniis 

(Plate  30) 

1  lindiarsomeres  dark-st  aled  (  Fig.  3  Hi)  . 3 


lig.  315  —  llnnlhg  An.  alloiiiiiiiii' 


Fig.  3  Hi  llimlli g  An.  /nnn  li/it  mil' 


Wing  with  ,i|>u  ,il  pale  spot,  otbei  wise  vein  ( :  dat  k-st  a  led:  vein  A  with  3  dal  k  spots  i  Fig. 

3  I  i )  . i  iin  tali' 


Vein  C  with  apical  and  subcostal  pale  spots;  vein  A  with  1  or  2  dark-scaled  spots  or  lines 

(Fig.  318)  . 


Fig.  317  —  Dorsal  vine  of  wing  -  An.  crucians 


SCP 


Fig.  318  —  Dorsal  view  of  wi,,g  -  An.  /nine tipenuis 

Palpus  entirely  dark-scaled  (Fig.  31*));  wing  veins  R4  +  r,  and  Ct>  with  onlv  dark  scales  (Fig. 
320)  .  . 

Palpus  with  rings  ol  pale  stales  (Fig.  321);  veins  R4te,and  (at  with  long  sections  of  pale 
scales  centralK  (Fig.  322)  . . 
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Cu  R4+5 

Fig.  322  — Dorsal  view  of  wing  -  An.  pseudopunctipennis 


5(4). 


Subcostal  pale  spot  0.5  or  more  length  of  dark-scaled  area  between  subcostal  and  apical 

pale  spots  (Fig.  323)  . punctipennls 

(Plate  29) 


Subcostal  pale  spot  much  reduced,  usually  less  than  0.33  length  of  dark-scaled  area 

between  subcostal  and  apical  pale  spots  (Fig.  324)  . perplexens 

(Plate  29) 


Fig.  324  —  Dorsal  view  of  wing  -  An.  perplexens 


0(4). 


Wing  vein  M  predominantly  pale-scaled  (Fig.  325);  apical  segment  of  palpus  with  pale 

scales  (Fig.  326)  . pseudopunctipennis 

(Plate  28) 


Vein  M  mostly  dark-scaled  (Fig.  327);  apical  segment  of  palpus  with  dark  scales  (Fig.  328)  . . .  .  franciscanus 

(Plate  28) 


■' , 


i 


i 


4 
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Fig.  326  —  Lateral  view  of  head  -  An.  fsendofm nrtipen nis 


Fig.  328  —  Lateral  view  of  head  -  An.  franciscanus 


7(1).  Wing  with  silvery  or  coppery  apical  fringe  spot  (Fig.  329)  . 8 

Wing  entirely  dark-scaled  (Fig.  330)  . 9 


Fig.  329  —  Dorsal  view  of  wing  -  An.  earlei 


Fig.  330  —  Dorsal  view  of  wing  -  An.  i/uailrimarnlatns 


80 


Numerous  erect  scales  on  dorsal  surface  of  wing  vein  R^j  between  its  basal  dark  spot  and 
fork  of  veins  R2  and  Rs,  decumbent  ventral  scales  of  R2+j  not  visible  from  dorsal  aspect 

(Fig.  331)  . earlei 

(Plate  28) 

Vein  R2+j  bare,  or  rarely  with  1-3  erect  scales,  on  dorsal  surface  between  its  basal  dark  spot 
and  fork  of  R2  and  Rs,  decumbent  ventral  scales  on  R^+j  visible  from  dorsal  aspect  (Fig. 

332)  . occidentals 

(Plate  30) 

t 


Fig.  331  —  Dorsal  view  of  wing  -  An.  earlei 


*2 


Fig.  332  —  Dorsal  view  of  wing  -  An.  occidentals 


Wing  unspotted  (Fig.  333);  scutal  setae  about  0.5  width  of  scutum  (Fig.  334);  small  species. 


wing  length  about  3.0  mm  . 10 

Wing  spots  of  dark  scales  more  or  less  distinct  (Fig.  335);  scutal  setae  mostly  shorter  than 

0.5  width  of  scutum  (Fig.  336);  medium  to  large  species,  wing  length  4.0  mm  or  more  . 11 


Fig.  335  —  Dorsal  view  of  wing  -  An.  iiuadrimai ulalns 


Fig.  334  —  Dorsal  view  of  thorax  -  An.  harheri 


Fig.  336  —  Dorsal  vino  of  thorax  -  An.  freehorni 


10(9).  Proepistermim  with  6- 1 1  setae;  forecoxa  with  19  or  more  setae;  anterior  acrostichal  setae 
dark  in  color  (Fig.  337)  . 


.  . .  barberi 
(Plate  30) 


Proepistermim  with  2-5  setae;  forecoxa  with  1 8  or  fewer  setae;  anterior  acrostichal  setae 

amber  (Fig.  338)  . judithae 

(Plate  30) 


Fig.  337  —  lateral  vino  of  thorax  and  mesosrutum  -  An. 
barberi 


Fig.  338  —  Lateral  view  of  thorax  and  mesosrutum  -  An. 
judithae 


1 1(9).  Inter* Kidar  tuft  with  some  pale  setae  (Fig.  339);  wing  with  4  distinct,  dark-scaled  spots 
(Fig.  340);  palpus  with  dark  scales  (Fig.  339)  . 


12 


Interocular  tuft  with  only  dark  setae  (Fig.  341);  wing  usually  with  dark-scaled  spots 

indistinct  (Fig.  342);  segments  of  palpus  with  or  without  distinct  pale  apical  rings 

(Fig.  341)  . 13 


c 


Fig.  343  —  Dorsal  vine  of  wing  -  .•In.  fnrbnrni 


Fig.  344  —  Dorsal  vino  of  wing  -  In.  quadrimaculatus 


13(1 1).  Capitellum  of  halter  usually  pale-scaled  (Fig.  345);  occiput  with  patch  of  pale  scales 

.  medioanteriorly  (Fig.  346);  femur  with  apical  patch  of  pale  scales  (Fig.  347)  . walkeri 

(Plate  28) 

Capitellum  of  halter  entirely  dark-scaled  (Fig.  348);  occiput  without  patch  of  pale  scales 

medioanteriorly  (Fig.  349);  femur  with  few  or  no  pale  scales  apically  (Fig.  350)  . alropos 

(Plate  28) 


? 


! 


KEY  TO  ADUL  T  FEMALE  MOSQUITOES  OF  THE  GENUS  Cl' LEX 


1.  Scutum  with  middorsal,  acrostichal  setae  (Fig.  351);  occiput  with  narrow  scales  dorsallv 

(Fig.  352)  . . 2 

Scutum  without  middorsal,  acrostichal  setae  (Fig.  353);  occiput  with  broad,  appressed 

scales  dorsallv,  sometimes  limited  to  borders  of  eyes  (Fig.  354)  . 19 


H5 


Fig.  352  —  l)nr\nl  viiti’  <>l  haul  -  (  \.  j)ijuni\ 


Fig.  354  —  Ihiruil  vine  u /  haul  -  C.x.  mat  it  u\ 


6(5).  Anterior  surface  of  forefeniur  and  tibia  with  pale  stripe  or  line  of  pale-scaled  spots  (Fig. 

363);  V-shaped,  dark-scaled  marks  on  abdominal  sterna  (Fig.  364)  . tarsalis 

(Plate  34) 

Forefemur  and  tibia  without  pale  stripe  or  line  of  spots  (Fig.  365);  sternal  dark  marks  on 

abdomen  oval  in  shape  (Fig.  366)  . peus 

(Plate  37) 


Fig.  364  —  lenlral  view  of  abdomen  -  t  v.  t<ir\ahs 


Fig.  366  —  lenlral  view  of  abdomen 


7(4).  Abdominal  sterna  with  median  triangular  areas  of  dark  scales  (Fig  367) 


Cx.  fietv 
.  .  .  llmambn\ 

(Plate  3*1) 


Abdominal  sterna  without  dark  triangles,  mostly  pale-scaled  (Fig.  368) 


87 


8 


>7  —  Ventral  vine  of  abdomen  -  (lx.  thriambus 


Fig.  368  —  Ventral  vine  of  abdomen  -  (lx.  eoronator 


Flindtarsomere  5  with  rings  of  pale  scales  basally  and  apically,  with  dark  scales  medially 

( Fig.  369)  . eoronator 

(Plate  35) 

Flindtarsomere  5  with  narrow  ring  of  pale  scales  basal)  v.  otherwise  dark-scaled  (Fig.  370) .  declarator 

(Plate  36) 


Fig.  369  —  Hindleg  -  (lx.  eoronator 


S 


Fig.  370  —  Hindleg  -  (lx.  declarator 


Integument  of  scutum,  thoracic  pleura  and  coxae  reddish  brown  (Fig.  371);  scutum  with 

hair-like,  golden  brown  scales  (Fig.  372)  . crxthrothorax 

(Plate  34) 

Integument  of  scutum,  thoracic  pleura  and  coxae  shades  of  brown,  never  reddish  brown 

(Fig.  373);  scales  of  scutum  narrow,  curved,  not  hair-like  (Fig.  374)  . 10 


,y= 


4"  yi ' 
v\4t' 


fi-  ,-s/ 

I  vw  y 

\  Jah: 


die.  'W ‘S' 


'■W  U 
.  /  \ 


/■  u 


71  —  Lateral  vine  of  thorax  -  (l\.  erxlhrolliorax 


Fig.  373  —  Lateral  . of  thorax  -  (lx.  nigrifmlftu\ 


r'S-  372  —  Dorsal  vine  of  thorax  -  C.'.v.  erylhrothorax  Fig.  374  —  Dorsal  vine  of  thorax  -  Cx.  ni^rifialf 

10(9).  Abdominal  terga  not  banded  or  with  narrow,  basal,  pale  bands,  (Fig.  375)  . 

Abdominal  terga  with  conspicuous  basal  bands  of  pale  scales  (Fig.  37(j)  . 


rig.  3/5  —  Dorsal  view  of  abdomen  -  Cx.  nignfialfnis 


Fig.  37b  —  Dorsal  vine  of  abdomen  -  C.'.v.  rest  nans 


I  l(  10).  Scale  pale  lies  on  thoracic  pleura  absent,  or  if  present,  in  groups  of  f  ewer  than  (i  sc  ales  (Fig. 

377):  abdominal  terga  without  basal  bands  of  pale  scales  (Fig.  378)  . niorifialjnis 

(Plate  37) 

I  horaeic  pleura  with  several  groups  of  pale  scales  with  b  or  more  scales  each  (Fig.  379): 
abdominal  terga  usually  with  narrow,  basal  bands  of  while  or  dingv  yellow  scales  (Fig.  380)  . |v> 
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Fig.  377  —  l. literal  vine  of  thorax  -  Cx.  nigrifialfnis 


\AJ  W 

Fig.  379  —  l .literal  -vine  of  thorns  -  C.\.  sa/inamis 


IV 


Fig.  378  — Dorsal  view  of  abdomen  -  C.x.  mgnpalpns 


Fig.  380  —  Dorsal  view  of  abdomen  -  (x.  sahnarins 


12(  1 1).  Abdominal  tergiim  VII  mosily  with  dingy  yellow  stales;  terga  ll-VI  with  only  basolateral 
patches  or  with  narrow,  basal  bands  of  dingy  yellow  scales,  sometimes  blended  with  similar 

scales  on  apex  of  previous  segment  (Fig.  381)  . salinarius 

(Plate  35) 

Abdominal  tergnm  VI 1  mostly  with  dark  scales;  terga  1 1  -  V I  with  only  basolateral  patches 

or  with  basal  bands  of  whitish  scales  (Fig.  382)  . ehidesleri 

(Plate  34) 


Fig.  381  —  l)ors/d  view  of  abdomen  -  C.x.  salinarius 


F'ig.  382  —  Dorsal  view  of  abdomen  -  Cx.  chidesteri 


13(10).  Basal  pale  hands  of  abdominal  terga  rounded  posteriorly,  with  marked  sublateral 
constrictions,  narrowly  joined  to  lateral  pale  patches  (Fig.  383);  scutum  without 

pale-scaled  spots  (Fig.  384)  .  pipiens 

quinqurfaseialus 
(Plate  3b) 

Basal  pale  bands  of  abdominal  terga  not  rounded  posteriorly,  broadly  joined  to  lateral 
pale  patches  with  only  slight  sublateral  constrictions,  most  evident  on  tergnm  IV  (Fig. 

385);  scutum  with  or  without  pale-staled  spots  (Fig.  38b)  . 14 


Dorsal  -view  of  abdomen  -  Cx.  pipiens 


Dorsal  vine  of  abtlomen  -  (  x.  resinous 


—  Dorsal  view  of  thorax  -  C\.  pipiens 


Poisal  view  of  /boras  -  Cx.  test  nan 


14(13).  Wing  cell  R„  4.5  or  more  length  of  vein  R2+;s  (Fig.  387);  scutum  usually  with  pair  of  pale, 
submedian  spots  (Fig.  388);  medium-sized  species,  wing  length  4.0  mm  or  greater 


(Plate  38) 

Wing  cell  R.,  about  3. 0-4.0  length  of  vein  R2+3  (Fig.  389);  scutum  without  pale  spots  (Fig. 

390);  small  species,  wing  length  2.8  mm  or  less  . interrogates 

(Plate  32) 
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Fig.  387  —  Dorm!  view  of  wing  -  C.x.  rest  nan s 


Fig.  389  —  Dorsal  view  of  wing  -  C.x.  interrogator 


g.  388  —  Dorsal  view  a /  thorax  -  C.x.  rr\tuan\ 


Fig.  390  —  Dorsal  view  oj  thorax  -  C.x.  interrogator 


Abdominal  terga  11,111  with  dorsum  emirelv  dark-scaled  (Fig.  391)  . reex'esi 

(Plate  33) 

Abdominal  terga  11,111  with  apical  bands  or  apicolatcral  patches  extending  onto  dorsum 

(Fig.  392)  . 10 


rig.  391  — Dorsal  view  of  alnlomen  -  C.x.  reevesi 


fig.  392  —  Dorsal  vine  oj  abdomen  -  C.x.  territair 


I0(  15).  Apicolatcral  pale  patches  extending  basalh  at  least  to  0.5  of  lergum  on  abdominal 

segments  1 V-VI,  usualK  connected  to  dorsoapical  pale  bauds  (Fig.  393);  palpus  about  2.0 
length  ol  antennal  flagellomere  I  (Fig.  394)  . 


Dorsoapic  al  pale  hands  not  markedly  widet  latcralh  .  not  extending  basalh  more  than  0.3 
of  tergum  on  IV-\’I  (Fig.  395);  palpus  about  2. 5-3.0  length  of  flagellomere  1  (Fig.  390)  . 


. 18 


Fig.  40 1  —  Dorsal  vine  of  head  -  C.x.  apicalis 


Fig.  402  —  Lateral  view  of  head  -  Cx.  arizonensis 


19(  1).  Mesokatepisternum  with  large,  vertical  patch  of  pale  scales  (Fig.  403)  (subgenus Tinolestes)  . lutisquama 

(Plate  24) 

Mesokatepisternum  with  at  most  a  small  scale  patch  (Fig.  404)  (subgenus  Mehinacaman)  . 20 


Fig.  403  —  Lateral  view  of  thorax  -  Cx.  latisquama  Fig.  404  —  Lateral  view  of  thorax  -  Cx.  pipiens 


20(19).  Mesanepimeron  with  large  patch  of  broad,  pale  scales  (Fig.  405) 


.  erratirus 

(Plate  37) 


Fig.  405  —  Lateral  view  of  thorax  -  C.x.  erratirus 


Fig.  400  —  Lateral  -vine  of  thorax  -  C.x.  prnatot 


21(20).  Upper  mesokatepisternum  with  patch  of  more  than  5  pale  scales;  mesanepimeron  with 

light,  integumental  area  (Fig.  407)  .  22 

Upper  mesokatepisternum  without  scales  or  with  fewer  than  6;  mesanepimeron  with  or 

without  light,  integumental  area  (Fig.  408)  .  24 


22(21).  Hindleg  with  pale  bands  on  joints  of  tarsomeres  1-4  and  tarsotnere5  with  pale  scales  from 
base  to  apex  (Fig.  409)  . 


ofristhopus 
(Plate  36) 


Hindtarsomeres  entirely  dark-scaled  (Fig.  410) 


23 


Fig.  409  —  Hindleg  -  C.x.  npistlwpu.s 
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Fig.  410  —  Hindleg  -  Cx.  pii mini 


23(22).  Vkciput  with  broad,  dingy  while  scales  antcromedialh  (Fig.  Ill) 


tilmnmialoi 

(Plate  32) 


Occiput  with  broad,  dark  brown  scales  anteromedialK  (Fig.  112) 


. fn  t  tutor 

amps 

(Plates  38.  32) 


k*  • 


K  ■ 

a 


yi^locc 


Occ 


Fig.  411  —  Dorsal  x'iew  of  head  -  Cx.  abominator 


Fig.  412  —  Dorsal  view  oj  head  -  Cx.  peccator 


24(21).  Mesanepimeron  and  niesokatepisternum  without  pale  spot  or  light  integumental  areas; 

mesaiiepimeron  with  hairlike  to  ligulate  scales  (Fig.  413)  . iolambdis 

(Plate  35) 

Mesanepimeron  and  sometimes  niesokatepisternum  with  pale  spot  or  light  integumental 

area;  mesanepimeron  without  scales  (Fig.  414)  . 25 


Mks 


Fig.  413  —  Lateral  vieir  oj  thorax  -  Cx.  iolambdis 


Fig.  414  —  Lateral  vine  oj  thorax  -  Cx.  attains 


25(24).  Mesanepimeron  with  distinct  pale  spot  connected  with  anterior  border,  with  dark  area 

venlralh  continuous  with  dark,  central  area  of  niesokatepisternum  (Fig.  415)  . attains 

(Plate  34) 


Mesanepimeron  without  distinct  pale  spot  but  with  part  of  integument  light  in  color  (Fig. 

41b)  . 2b 


‘15 


i 


Fig.  415  —  Lateral  vine  of  thorax  -  (  x.  atratus 


P  ig.  416  —  Lateral  view  of  thorax  -  C.x.  pilosus 


26(25).  Mesanepimeron  with  light  integumenial  area  covering  upper  0.66  of  sclerite;  part  of 
mesokaiepisternum  below  ventral  border  of  mesanepimeron  with  width/length  ratio  of 

1.2- 1.3  to  1  (Fig.  417)  . pilosus 

(Plate  32) 

Mesanepimeron  with  light  integumenial  area  confined  to  narrow,  pale  border;  part  of 
mesokaiepisternum  below  ventral  border  of  mesanepimeron  with  width/lenglh  ratio  of  1 

to  1  (Fig.  418)  . mulrennani 

(Plate  38) 
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Fig.  417  —  Lateral  view  of  thorax  -  C.x.  pilosus 


w. /ilnt 

wKA,  i 


■MfJ 

z  /  r/v  a  m 


Fig.  418  —  Lateral  view  of  thorax  -  C.x.  muheuuaui 


KF.V  to  ADI  I  I  FFMAFF.  MOSQITI'OFS  OF  THF  OF  NTS  Cl'USETA 


1. 


Dorsum  of  abdomen  without  basal,  pale  bands  (Fig.  419) 


.  melon  in  a 
(Plate  42) 


Dorsum  of  abdomen  with  distinct  basal,  pale  bands  (Fig.  420) 


i' 


Fig.  419  —  Dorsal  vino  of  abdomen  -  Cs.  melanura 


Fig.  420  —  Dorsal  view  of  abdomen  -  Cs.  morsilans 


1).  Hindtarsomeres  with  pale-staled  bands  on  some  segments  (Fig.  421) 
Hindtarsomeres  unbanded  (Fig.  422)  . 


rig.  421  —  Hindleg  -  Cs.  morsilans 


Fig.  422  —  Hindleg  -  Cs.  imf/alie 


Hindleg  with  broad  pale  bands,  covering  0.25-0.33  of tarsomere  2  (Fig.  423):  erossveinsol 
wing  with  stales  (Fig.  424)  . 

Hindleg  wit  h  pale  bands  narrow,  covering  0. 1  or  less  of  tarsomere  2  ( Fig.  425);  crossveins 
without  stales  (Fig.  426)  . 


rig.  423  —  Hindleg  -  Cs.  fmrticef 


Hindleg  ■  C\.  iimrsitans 


l®'lllll*n,Tiiinsnii®W*s®^5 ' 


.  424  —  Dorsal  vino  of  wing  -  Cs.  fxirticeps 


iffiriimwW  """ 

Fig.  426  —  Dorsal  view  of  wing  -  Cs.  impatiens 


Kadi  femur  with  narrow,  suhapical  pale-scaled  hand  (Fig.  427)  . partireps 

(Plate  41) 

Femora  without  suhapical  hands  (Fig.  42H)  . alaskaensis 

(Plate  40) 


Fig.  427  —  Lateral  view  of  femur  and  tibia  of  hindleg  -  Cs.  partireps 


Fig.  426  —  Lateral  vine  of  femur  and  tibia  of  hindleg  -  C.s.  alaskaensis 


Wing  with  dense  patches  of  dark  stales  (Fig.  420) 


.  .  t lindens 
(Plate  4.4) 


Wing  unitnrmh  scaled,  without  dense  patches  (Fig.  440)  . 6 
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Fig.  430  —  Dorsal  view  of  wing  -  Cs.  impatiens 


Abdominal  terga  with  pale  bands  on  apices  as  well  as  bases,  pale  scales  with  brownish  tinge, 

not  white  (Fig.  431)  . minnesotae 

(Plate  45) 

Abdominal  terga  with  pale  bands  on  bases  only,  pale  scales  whitish  (Fig.  432)  . morsitans 

(Plate  48) 
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$1  —  Dorsal  vine  of  abdomen  -  Cs.  minnesotae 


Fig.  432  — Dorsal  vine  of  abdomen  -  Cs.  morsitans 


Wing  with  dark  and  pale  scales  intermixed  on  anterior  veins  (Fig.  433);  hindtarsomeres 

1.2  with  dark  and  pale  scales  mixed  (Fig.  434)  . inornala 

(Plate  44) 


Wing  and  hindtarsomeres  daik-scaled  (Figs.  435,  430) 


.  impatiens 
(Plate  47) 
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Fig.  133  —  Dorsal  vine  at  wing  -  Cs.  inomatn 


2(1).  Cercus  with  2  long,  spatulate,  apical  or  subapical  setae  (Fig.  439);  medium-sized  species. 

wing  length  about  2.9  mm  . cancer 

(Plate  27) 

Cercus  without  specialized  setae  (Fig.  440);  small  species,  wing  length  about  2.5  mm  . mathesoni 

(Plate  42) 
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Fig.  439  —  Lateral  view  of  abdominal  segments  l'II-X  -  De.  cancer 


Fig.  440  —  Lateral  view  of  abdominal  segments  Vll-X  -  De.  mathesoni 


KEY  TO  ADULT  FEMALE  MOSQUITOES  OF  THE  GENUS  MAX  SOM  A 

Apex  of  abdominal  lergum  VII  with  row  of  short,  dark  spinilorms  (Fig.  441);  ventral 

surface  of  proboscis  mostly  dark-scaled  (Fig.  442)  . titillans 

(Plate  47) 

Apex  ol  lergum  VI 1  without  spinilorms  (Fig.  443);  ventral  surface  of  proboscis  with  patch 

of  pale  scales  (Fig.  444)  . dxari 

(Plate  40) 


Dm  sol  view  of  lergum  i'll  \la.  titllhni 


lew  i if  lergum  I  II  -  Ma.  dxau 


Fig.  442  —  1  'entral  lateral  view  of  head  and  proboscis  -  Ma. 
tit  ilia  us 


Fig.  444  —  Ventral  lateral  view  of  head  and  proboscis  -  Ma. 
d\ari 


KEY  TO  ADULT  FEMALE  MOSQUITOES  OF  THE  GENUS  OR  TH  OP  ODOM  YI A 


Proepisternum  with  transverse  line  of  pale  scales  on  anterior  face  (Fig.  445);  base  of  wing 
vein  A  dark-scaled  (Fig.  446);  lines  of  scales  on  thoracic  pleuron  very  narrow  (Fig.  447) 

Proepisternum  with  anterior  face  hare  (Fig.  448);  base  of  vein  A  pale-scaled  (Fig.  449); 
lines  of  scales  on  thoracic  pleuron  broad  (Fig.  450)  . 


. . . .  kumrni 
(Plate  47) 
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Fig.  445  — Anterior  view  of  thorax  -  Or.  kumrni 
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Fit*.  448  — Anterior  vine  of  thorax  -  Or.  alba 
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Fig.  452  —  Dorsal  virw  of  u  in< 


wing  -  Or.  sign //rra 
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Fig.  451  —  Dorsal  j'irw  of  wing  -  Or.  a  I  ha 


KEY  TO  AI)l  1. 1  FEMALE  MOSQUITOES  OF  THE  GENUS  RSOROMOR.t 


Wing  stales  dark,  and  pair  on  all  veins  (Fig.  la')):  hindfennn  with  more  or  less  disiinti. 
ii.iiiinv.  siihapital  hand  of  pale  stales  (Fig.  45h)(suhgcniiN  (irahhamia)  . 

W  ing  scales  all  dark  or  will)  onh  lew  pale  st  ales  on  \  eins  ( )  anti  St  (  Fig.  457):  hintlf  ennn 
wit  lit >ii I  siihapit  al.  pale  hand  (l  ig.  458)  . 


Fig.  460  —  Hindleg  -  P.s.  columbine 


lo5 


Hiiidtarsomere  1  with  pale-scalt*<l  rings  at  base  and  middle  (Fig.  461 );  dark  and  pale  wing 

scales  in  no  definite  pattern  (Fig.  40'2)  . columbine 

con j  inn  is 
(Plate  40) 

Hindtarsomeri  I  largely  pale-scaled  (Fig.  463);  wing  with  definite  areas  of  pale  and  dark 

scales  (Fig.  404)  . 4 
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Fig.  463  —  Hindleg  .  ps.  discolor 


To 


F  ig.  404  —  Dorsal  view  n j  icing  -  l‘s.  discolor 


Wing  fringe  with  alternating  spots  of  dark  and  pale  scales,  vein  A  pale-scaled  apicallv  ( Fig. 
40"))  . . . 


Wing  fringe  ttnilormh  dark-scaled.  vein  A  with  dark  stales  apicalh  (Fig.  400) 


signi/irn  n/s 
(Plate  44) 

.  .  .  discolor 

(Plate  4">) 


It).")  —  Dorsal  vow  of  wing  -  I’s.  significants 


Fig.  100  —  Dorsal  view  of  w/ng  /V  disio/m 


Apices  of  hinrifeimir  and  tibia  with  long,  erect  settles.  shaggy  in  appearance: 
hindtarsomere  5  not  entireh  pale-scaled  (f  ig.  4f>7 Hsnhgenus  l\t»<iphoi(t)  . 

Apices  of  liindfetnur  and  tibia  itsualls  without  erect  settles,  if  somewhat  shaggy,  then 
hindtarsomere  ’>  entireh  pale-scaled  (Fig.  4(>8,  4()‘))(subgenus  juutliiuiMtma)  . 


T  i  -  III 


Fig.  4(>7  —  Hindleg  -  /V  eilnla 


Fig.  4t>8  —  Ilniilh'L ;  -  l‘\.  evine\eens 


Fig.  4f>9  —  Hindleg  -  I’s.  fernx 

Sculnni  with  narrow,  median,  longitudinal  stripe  of  golden  settles  (Fig.  -470):  proboscis 

sellow-sc tiled  in  distal  0.f>,  except  labella  (Fig.  171)  . eilitiln 

(Plate  4.8) 

Scutum  with  median,  longitudinal  stripe  of  dark  blown  scales  (l  ig.  472);  proboscis 

dark-scaled  (Fig.  478)  . hmvardii 

(Plate  48) 
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Fig.  47 1  —  Lateral  view  of  head  and  proboscis  -  Ps.  ciliata  Fig.  473  — Lateral  view  of  head  and  proboscis  -  Ps.  howardii 


7(5).  Fiindlarsomeres  dark-scaled  (Fig.  474);  abdominal  terga  with  dorsal  patches 

of  golden  scales  (Fig.  475)  . cyanescens 

(Plate  43) 

Hindtarsonieres  with  at  least  some  pale  scaling  (Fig.  476);  abdominal  terga  with  pale  to 

yellow  scales,  if  present,  restricted  to  apicolateral  corners  (Fig.  477)  . 8 


Fig.  479  —  Hindleg  -  /\.  jriox 


Scutum  entirely  covered  with  yellowish-white  stales  (Fig.  480)  . jolnislonii 

(Plate  («) 

Scutum  with  broad,  longitudinal,  median  stripe  ol  dark  stales,  yellowish-white  stales 

laterally  (Fig.  481)  . 10 


13(12).  Femora  with  pale-scaled,  apical  rings  (Fig.  490);  palpus  less  than  0.25  length  of  proboscis, . 

apical  segment  subequal  to  segments  1-3  (  ig-  .  (Plate  47) 

Femora  without  apical  pale  rings  (Fig.  492);  palpus  more  than  0.25  length  of  proboscis, . 

apical  segment  1.5  length  ot  1-3  (fig.  493)  .  (Plate  49) 
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Fig.  490  —  Hindleg  -  Ps.  horrida 
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Fig  492  _  Hindleg  -  Ps.  longipalpus 


Fig.  491  —  iMleral  vine  of  head  -  Ps.  horrida 
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Fig.  493  —  Lateral  viexe  of  head  -  Ps.  longipalpus 


KY  TO  ADULT  F  F.MALK  MOSQUITOES  OF  THE  CiF.NL'S  CIUXOI A  EM A 


Hiiultarsomeres  4.5  ami  part  of  3  pale-scaled  (Fig.  494) 


. I  nil'll 

(Flute  49) 


Hiiultarsomeres  all  datk-sialed  (Fig.  495) 


Fig,  494  —  Hindleg  of  l  r.  linen 
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Fig.  >9")  —  Hindleg  ■  l  7.  sapfmtrina 


Narrow,  median,  longiiiuiinal  sn  ipe  ut  scutum  and  midlobc  ol  scutfllum  with  iridescent 
blue  stales  (Fig.  49b)  . 


sapphirina 
(Plate  49) 


Scutum  and  scutellum  without  median,  longitudinal  sn  ipe  of  iridescent  blue  scales  (Fig. 


49()  —  >'ir-,r  of  thorax  -  l  r.  sapphimia 


Fig.  497  —  Dorsal  vine  of  thorax  -  (  V.  a.  aiilixtlor 


Scuium  with  lateral  line  of  iridescent  blue  stales  incomplete,  broken  above  mesotltorat  it 

spiracle  (Fig-  49H)  . a.  anhxdar 

(Plate  42) 

S<  ulnm  with  t  onlimious  lateral  line  of  iridescent  blue  stales  I  rout  antet  ior  pi  onion  ton  to 

wing  base  (Fig.  499)  . a.  sxnthrta 

(Plate  42) 


"f. 
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199  —  Dorsolateral  vine  of  thorax  l  r.  a 


KEY  TO  ADULT  FEMALE  MOSQUITOES  OE  THE  GENUS  WYEOMYIA 

Ainepronoiuin  with  silvers -white  st  ales  ( Fig.  500):  hindtarsonieres  with  basal  patches  ol 

pale  stales  posterinrlx  (Fig.  501)  . vumhneei 

(Plate  10) 

Aiitcprnnniuiii  with  mostlv  bluish  to  purplish  stales  (Fig.  502):  hindtarsomeres  with  or 

without  basal  patches  of  pale  stales  (Fig.  505)  . 2 
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Fig.  .505  —  I  iiilnil  r/r.r  nj  htittlhg  -  II  v.  \iti//riii 

()<  t  iput  w  ill)  pale  s<  ales  along  ocular  line  ( F  ig.  501 ):  post pronot tun  with  broad,  pale  scales 

t  l  ig.  50.5)  . mill  lii'llii 

(Plate  15) 

( )tt  i pul  with  dark  st  ales  along  ot  ular  line  (Fig.  50b):  postpronotutn  with  oxer lapping. 

d.n  k  st  .ties  ( l  ig.  .507)  . 5 
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MORPHOLOGY  OF  FOURTH  STAGE  MOSQUITO  LARVA'  2 

The  fourth  stage  mosquito  larval  body,  contrary  to  the  adult,  is  largely  composed  of  soft, 
membranous  tissue,  but  with  some  parts  consisting  of  hardened,  scleroti/ed  plates.  This  allows  for 
therhararterisik  swimming  movements  and  doubling  of  the  body  when  cleaning  the  lateral  palatal 
l)t  ttshes.  The  bod\  is  divided  into  the  head,  thorax  and  abdomen.  The  head  capsule  is  completely 
scleroti/ed.  while  the  thorax  and  abdomen  are  largely  membranous.  The  larval  body  is  adorned 
with  some  MM)  pairs  of  setae  ( Plates  3.  (5).  a  studv  of  the  arrangement  of  which  is  called  chaetotaxy. 
These,  along  with  various  kinds  of  spicules  are  known  collectively  as  the  vestiture,  i.e.,  protrusions 
from  diet  tit  it  le  of  the  integument,  the  covering  of  the  both  ( Harbach  and  Knight  1 978(1).  and  are 
thus  defined  as  rutiriilat  projections.  The  organization  and  nomenclature  of  these  structures  is 
vert'  important  to  know  in  larval  identification.  A  complete  treatment  of  the  vestiture  in  general 
and  the  chaetotaxs  in  particular  may  be  found  in  articles  bs  Knight  and  buffoon  (1971B),  and 
Hat  bat  It  and  Knight  ( I978A.  1978(1).  However,  onlv  those  structures  used  in  the  present  key  s  will 
be  defined  herein. 

VKSITTIRT  -  The  two  main  components  of  the  larval  vestiture  are  spicules  and  setae 
(svnonvms:  hairs,  hair  tufts,  bristles).  In  larvae  whose  thorax  and/or  abdomen  are  sparsely  or 
clenseb  covered  ss  it  h  a  pubescence,  the  spicules  are  called  at  uleae.  and  the  cuticle  is  aculeate  (fig. 
t>7‘2).  Without  this  pile  the  surface  would  be  smooth  or  glabrous.  Where  parts  of  a  struc  ture  bear 
t  hornlike  spicules,  varving  from  (ins  to  vers  coarse,  dies  are  termed  aciculae.  and  the  condition  is 
known  as  ac  ic  ulate  ( fig.  909).  The  lateral  as|)ect  of  abdominal  segment  V 1 1 1,  and  also  the  siphon, 
in  mans  kinds  of  mosquito  larvae,  bear  spec  ialized  projec  tions  (Plates  (>.  8).  On  abdominal  segment 
VIII  the  st  met  tires  are  known  as  comb  scales  ((IS)  and  they  usualls  bear  along  t  licit  free  posterior 
bot  tler  a  fringe  of  subet|ual  spinules.  or  a  median,  hu  ge  spine  and  lateral,  smaller  spi miles.  The 
pecten  (Pi)  is  a  comb-like  toss  of  spines,  borne  on  a  pecten  plate  (PP)  in  anophelines  and 
postc rolatci  alls  on  the  siphon  (S)  in  most  c  ulicinc  species,  flat  It  unit  mas  bear  one  to  mans  lateral 
demit  It  s  on  one.  or  less  frequcntls .  both  margins  (fig.  8o*>).  In  subgenus  I'uim/ilioni,  the  pecten 
spines  (PS)  are  extended  apicails  into  long  filaments  (fig.  991). 

Setae  mas  be  distinguished  f  rom  spicules  In  the  presen*  c  of  a  basal  alveolus  f  rom  which  the  seta 
arises,  (see  Plate  7  A  - 1.).  The  alveolus  is  a  membranous  sot  ket  located  in  the  integument,  allowing 
the  seta  movement.  Setae  mas  be  found  attac  bed  to  the  sc  Icroti/ed  structures,  such  as  the  head, 
siphon  and  saddle,  or  directls  to  the  membranous  integument  of  the  larval  body.  At  times,  the 
membrane  mas  bear  a  special  sclcrile.  to  which  one  or  more  setae  are  attached,  called  a  setal 
support  plate.  Setae  c  an  be  simple,  unbranc  lied  or  sariousls  brain  bed.  Unbranched  setae  (A)  are 
usualls  c  s  Inidt  i<  al  and  attenuated  a  pic  alls .  I  lies  can  also  be  sets  thick  and  spinclikc.  in  which  case 
tiles  ate  t  ailed  spiniform  setae  (  B).  Branched  setae  are  t  omposed  ol  a  main  stem  and  ramifying 
members  (I  ).  In  some,  the  brain  lies  arise  directls  from  the  base  and  therefore  base  no  stem  or  an 
extremelv  short  one.  I  hose  sshit  It  have  onlv  a  less  brain  lies  arising  besond  the  basal  third  of  the 
main  stem  are  let  tiled  forked  (  f  ).  s\  bile  those  ss  iih  a  sers  stum  stem  and  mans  In  am  lies  are  called 
fanlike  setae  ( I .).  Setae  ss  it  h  numerous,  i  eg u laris  arranged  In  am  lies  arising  on  either  side  of  the 
stem  are  plumose  c  ( » 1 .  When  setae  base  various  stems  ssilll  branches  that  are  disided  and 
subdivided  so  that  tiles  tesemble  the  blanches  on  a  tree,  dies  are  known  as  dendritic  (III. 
Spec  lali/etl  seta,  t  li.u.ii  lei  ism  of  the  genus  hm/ilnli  y  base  flattened  moveable  brain  lies  usualls 
t  ac  bat  mg  hot  i/oni  alls  from  a  slim  t.  stout  stem  and  are  named  palmate  ( I .  | ).  The  brain  lies  are 
k  i  toss  n  as  lea  I  lc  is  w  hit  It  c  an  has  e  smooth  m  set  i  al'  margins.  I  he  flat  surf  ac  e  ol  the  leaflet  is  i  lie 
blade  and  tl  mas  has  e  a  tel  miiial  filament.  I  lies  mas  be  I  nils  des  eloped  ( I )  or  pat  balls  formed  (J ). 
I  Ik  Inlet  al  pa  lata  I  In  ushes  t  mm  ill  ■  In  ttshes  i  at  e  t  mu  posed  ol  imii|ite  spec  iali/ed  spic  tiles,  termed 
comb-tipped  filaments  i  K  i.  beat  mg  a  i  ms  <>f  i  igic  I  pi  oc  esses  a  pic  alls  mi  one  side,  like  the  teeth  ol  a 
comb  Spec  i,  if  mention  needs  in  be  made  ol  set  a  I  of  abdominal  segment  \.  a  gi  oup  of  seial  till  ts. 
know  n  as  die  ventral  brush,  see  |-  igs.  bTU.  t)7  I  I  n  most  tin  isc  pi  in  i  lai  s  ac.  it  is  t  omposed  of  a  t  ow  of 
lanlikc  setae.  some  m  all  ol  w  hlc  li  ale  usualls  attac  lied  to  a  I  leas  i  Is  sc  let  oti/ed  net  wot  k  ol  bars 
i  ailed  die  grid  <(•);  sec  Plate  8  \  ll  is  c  mu  posed  ol  a  minibei  ol  transverse  grid  bars  (  I  ( .Bt 
c  mini  c  led  to  lateral  grid  bars  1 1  <  .Bi  I  n  some  c  ases,  die  setae  ate  joined  to  a  setal  support  plate. 
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known  as  a  boss.  Those  setal  tufts  attached  to  the  grid  or  boss  are  called  cratal  setae  and  those 
which  are  attached  to  the  segment  anterior  to  the  cratal  setae  and  grid  are  the  precratal  setae. 

Single,  or  the  components  of  branched,  setae  may  be  smooth,  or  spiculate.  Their  parts  may  be 
beset  with,  thin  needlelike  processes,  which  may  vary  in  thickness.  This  condition  is  known  as 
aciculate  (('),  w  hereas  if  the  processes  are  small  and  spinelike,  it  is  spinulate  (D).  If  the  setal  parts 
have  no  processes,  they  are  called  smooth. 

I  he  following  abbreviations  will  be  used  in  a  discussion  of  the  morphology  of  the  larval  body 
regions  (Plates  5,  6),  and  also  in  the  larva)  keys. 


A  =  antenna 
C  =  head 
P  =  prothorax 
M  =  mesothorax 
T  =  metathorax 
1  =  abdominal  segment  I 
II  =  abdominal  segment  II 


III  =  abdominal  segment  III 
1V=  abdominal  segment  IV 
V'  =  abdominal  segment  V 
VI  =  abdominal  segment  VI 
VII  =  abdominal  segment  VII 
VIII  =  Abdominal  segment  VIII 
X  =  abdominal  segment  X 
S  =  siphon 


HEAD 

The  head  is  composed  of  a  sderotized  capsule,  bearing  the  mouthparts  and  antennae  anteriorly 
and  the  occipital  foramen,  the  opening  of  the  cranium  to  which  the  cervix  is  attached,  posteriorly. 

The  shape  of  the  head  is  distinctive  in  some  moscptito  larvae.  Most  have  an  ovate  head,  wider  than 
long,  w  ith  the  greatest  w  idth  at  the  level  of  the  eyes.  In  the  genus  Deimtcerites,  the  head  is  rather 
triangular,  with  the  greatest  width  anteriorly  at  the  level  of  the  bases  of  the  antennae.  In  the  genus 
In wolfiniia.  larval  heads  are  thin,  longer  than  w  ide,  while  in  the  predatory  larvae  of  the  genera 
I'tixorhytnhilis  and  Psorophorn  heads  are  quadrate-shaped. 

lot  a  few  species  the  integument  of  the  dorsal  apotome  (frontodypeus).  the  large  sderite 
forming  the  dorsal  aspect  of  the  head,  contains  patterns  of  pigment  which  may  be  diagnostic.  To 
evaluate  this  character  correctly,  the  larval  head  must  be  examined  under  low  magnification. 

The  mouthparts  will  not  be  discussed  here.  For  their  descriptions  and  understanding,  consult 
(Gardner et  al.  ( 1973).  Harbach  ( 1  *177,  1978).  Harbach  and  Knight  ( 1977 A.  1977b.  1 97 7C ' ) .  Knight 
( 1 97 1  B).  Knight  and  I  larbach  ( 1977),  Pan  and  Knight  ( 1970A,  1970B),  Put  at  ( 1 99.7),  and  Shalaln 
( 195b.  I957A,  I957B).  Dorsolateral  to  the  mouthparts.  of  which  the  mandibles  and  maxillae  are 
most  obvious  externally,  is  a  lobe  whidi  bears  a  large  brush  f  ormed  of  specialized  spicules.  The 
lobe  is  composed  of  the  lateral  formal  process  and  the  lateral  palatal  plate  and  the  brush,  the 
lateral  palatal  brush  (  =  mouth  brush).  Usually  the  brush  is  made  up  of  many  comb-tipped 
filaments:  but  in  the  predatory  larvae,  they  consist  of  a  few,  stout,  prehensile  spicules,  see  Fig.  520. 

Setae  of  Head  -  On  the  head  are  found  lb  pairs  of  setae,  of  which  setae  2-U  to  9-U  are  used  in 
idcntific  ation.  The  letter  is  used  to  indic  ate  that  it  is  a  seta  located  on  the  head.  Formerly  some 
of  those  setae  were  called  by  descriptive  names,  such  as  inner,  outer  and  posterior  clypeal  hairs  in 
anopheline  larvae  for  setae  2-C.  ,‘5-U  and  4-C  and  upper  and  lower  head  hairs  in  culicine  larvae  for 
5-U  and  b-U.  In  the  kevs  that  follow  only  numbers  and  letters  or  Roman  numerals  will  be  used  in 
naming  the  larval  setae. 

The  position  of  the  setae  in  relation  to  one  another  is  often  used  in  identification.  In 
anopholines.  the  two  2-C  setae  may  be  so  close  together  that  they  have  not  the  diameter  of  one  of 
their  alveoli  separating  them  (Fig.  789);  or  they  mav  be  widely  separated,  c  loser  to  3-(  1  than  to  each 
other  (Fig.  815).  Two  culicine  species,  A<\  cinnrus  and.fr.  Iiemitclrus  (Fig.  548),  are  distinguished  in 
having  setae  5-C.  b-C  and  7-C  in  a  straight  line;  while  others  of  that  genus  have  b-C.  anteriorly 


In  several  speeies.  e.g.  Ac.  abscnatiis  (Fig.  575),  the  setae  of  the  head  are  very  coarse,  the 
diameters  are  about  equal,  extending  almost  to  the  apex;  while  in  most  larvae  the  setae  are 
attenuated,  gradually  tapering  apicallv  .  I ’snail  v  -4-C  is  a  weak,  small  seta,  hut  in  some  species  oil  lie 
subgenus  Prohmuu lcn\ii.  e.g.  Ac.  Inscrialus  (Fig.  (>92).  it  is  a  well  developed,  mam  branched  seta. 

In  main  instances,  the  si/e  of  the  seta  or  the  relative  si/e  of  one  in  comparison  to  another,  the 
number  ol  branches,  the  manner  of  branching,  the  presence  or  absence  of  acicnlae  are  all  used  as 
diagnostic  c  haracters.  In  some  cases,  the  individual  branches  mat  be  unecjual.  some  shorter  than 
others,  e.g loiioi/xil/tus  ( Fig.  905).  The  setae  5-C.  and  0-0  of  larvae  in  the  subgenus  i  'nniotaciiia 
are  unique.  They  are  very  stout  spiniform  setae  with  spondaic  surfaces. 

Antennae  -  The  antenna  is  a  c  v  lindrical.  sensorv  appendage  attached  anterolatcrallv  to  the  head. 
It  bears  six  setae.  1-AloO-A.  In  the  genera  ('.otiiiillclliilia  and  Mu  nsoti  ia.  the  antenna  is  modi  lied.  It 
has  an  additional  segment  distal  to  the  point  of  attac  hment  of  setae  2-A  and  ,‘TA.  called  here  the 
flagellum,  alter  Wharton  ( 1 902).  see  Figs.  51 T  5  lb.  Another  unique  variation  of  the  antenna  is  its 
sinuate,  inllated  shape  in  I’s.  discolor  (Fig.  952).  In  most  species  of  the  genus  C.itlrx  (Fig.  855).  the 
antenna  is  inarkedK  constricted  in  the  distal  0.55.  hevond  the  attachment  of  seta  l-A.  The 
antennal  length  is  signific  ant;  in  most  species  it  is  shorter  than  the  head,  hut  in  some  it  is  as  long  as 
or  muc  h  longe  r  than  the-  head  (Fig.  958).  In  the  subgentts  Psorophom  the  antenna  is  verv  small, 
hardlv  reaching  the  anterior  margin  ol  the  head  (Fig.  950).  I  lie  surface  ol  the  antenna  is  usuallv 
beset  with  spi  miles.  Inn  ma\  van  I  mill  none,  as  in.  Ic.  Iriscritilus  ( Fig.  bbb),  to  a  few  small  spin  tiles,  as 
in.  Ic.  uiiirllcii  (  Fig.  079).  to  mam  coarse  spin  tiles,  as  in  Ac.  jitchii  ( Fig.  007).  Some  of  the  0  setae  offer 
assistance  in  idem  i  lie  at  ion.  Ihe  attachment  of  seta  1  -A  is  diagnostic  for  some  larvae.  It  mav  be  near 
the'  middle  ol  the  antenna  but  ma\  also  occ  ur  in  the  basal  0.55  or  distal  0.55  depending  on  the 
species.  I  he  number  and  si/e  ol  the  branches  of  l-A  also  are  used.  In  several  cases,  the  si/e  of  setae 
2-A  and  5-A,  as  between  spec  ies.  or  .is  compared  with  the  si/e  ol  -l-A  is  lielpl  ul.  see  (.(/.  /icrhu bans. 
Figs.  .5  I  I.  5  10. 

THORAX 

I  lie  thorax  is  an  ovale  unit  ol  the  bods .  somewhat  w  ider  than  the  head  in  we  ll  nourished,  fourth 
stage  larvae.  As  in  the  adult,  it  consists  ol  the  5  segments,  the  pro-,  meso-  and  melathorax.  I  hev  are 
distinguished  bv  tin  5  distinc  t  sets  ol  setae.  0-1’  to  I  1-1*  on  the  prothorax.  l-M  to  M-.M  on  the 
mesothorax  and  I  I  to  15-  I  on  the  melathorax.  Flic  integument  ol  the  thorax  is  sometimes 
ac  ii leal e.  I  his  is  most  casilv  detected  bv  e  bee  king  under  the  c  om pound  mic  roscope  the  edges  of 
the  thorax  on  a  v  in  tic  a  I  sin  lac  e  w  here  debris,  ol  ten  I  ou  lid  covering  the  bod  v  of  mature  la  rv  ae.  does 
not  seem  to  ac  c  mutilate.  I  lie-  non-.ic  ideate  surlac  e  is  c  ailed  smooth  or  glabrous  and  is  the  more 
usual  c  ondition. 

( )l  i  lie  12  pail  s  ol  setae  available  on  I  lie  thorax,  onl  v  1 0  are  used  in  I  lie  larval  kev  s.  Setae  I  - 1’.  5-1’ 
and  7 - 1  ’  have  diagnostic  si/e  and  oi  iiumbei  ol  Inane  lie  s  uselul  in  sepaialing  spec  ies  ol  several 
genera.  In  c  ulic  ines  setae  I-.  2-.  5-1’  are  in  a  line,  veiv  close  to  otic  nnolhet:  so  it  is  haul  to 
distinguish  them.  I  ikew  ise.  id  ten  llicv  ai  e  borne  on  a  set  a  I  siippoi  I  plate:  see  ligs.  7  12.  St  15.  908 
Seta  l-M  is  part  ic  1 1  lari  v  used  ul  in  sepal  ating  a  mi  mhc  t  id  h  <h  '  l.u  v  ae.  I  u  most  it  is  a  slim  I  sc  t  a.  but 
in  several  it  is  long  and  stout.  It  is  c  om  pared  in  die  kevs  to  die  length  id  the  antenna  ot  to  2-  \1  ol 
5- M.  I  n  the  ot hei  l  lieu  ac  ic  setae,  theii  n umbel  ol  bi  am  lies  oi  si/e  ai  e  used 

ABDOMKN 

I  lie  lat  s  al  abclc  imen  consists  id  19  segments,  each  designated  bv  the  appiopiialc  Komaii 
numeral.  I  he  I  ii  si  7  segments  ,n  e  v  ei  v  siniil.u  .  segment  I  beat  mg  I  5  sc  tac  and  II  tin  ougli  \  II  15 
Segments  \lll-\  ate  lime  tionallv  'pec  iali/ed  and  unu  phi  dogic  alls  clilbleiu  Inuu  tin  ollieis 
Segment  I  \  does  not  exist  as  a  disiinc  t  nun  |diologu  al  null,  but  is  me  in  pm  alecl  mio  \  1 1 1  and  \  anil 

w  ill  in >1  lie  used  in  the  kevs. 

In  miophclinrs.  abdominal  segments  l-\  1 1  possess  a  tergal  place  atiici  o  »i  l\  .mil  m.iv  .ilsnluu-  I 
ol  IIIOIC  accessory  tergal  plates,  .is  in  Hus.  S  |  N.  S‘jn.  I  lie  \  do  nm  miliiuiiK  <  >< «  in  in  <  nii<  me 

I.IIA.K',  l>iil  some  Spc<  ies  oi  ( )i  lh<>l>'>ilnin\in  1 1, 1  \  c  well  developed  icii^.il  | » 1. 1  ( c  -s  on  \  |[  .md  \  III 
I  ttnm/tn  mu  .md  some  l.u  \  «ie  li.iv  e  l.iiei .  1 1  m  l<  1  lies  on  \  111  Limun  .0  comb  plates,  i< » 

"bull  1  lie  <  nml)  s<  .lies  me  mt.ii  lied;  .  1  n<  i  die  /  t»\m  h\ m  fnh  '  l.nv.u  h.ivi  mum  ions  sni  ill  setal 
support  plates  on  dieii  ilioi.nn  .md  .ifKlonim.il  seamen  is.  .i  I.ii^ci  one  Imei .  1 1 1  \  on  \  1 1 1  1 1  1  o .  . VJ  l  1 . 


Segments  I-  VII  -  Although  there  are  97  pairs  of  setae  on  abdominal  segments  I- VI 1,  only  24  are 
used  as  key  characters.  Seta  1  is  developed  as  a  palmate  type  in  some  or  all  of  abdominal  segments 

1-  VI I  of  anophelines.  The  f  ully  developed  palmate  setae  usually  have  10  or  more  large  leaflets; 
and  when  one  is  in  its  normal  position,  it  is  spread  to  at  least  1 80  degrees.  The  number  of  segments 
with  fully  formed  palmate  setae  varies  with  the  species.  Segments  I  - 1 1 1  and  V'lI  sometimes  have 
palmate  setae  not  fully  developed,  which  is  expressed  as  0.5  or  0.7  as  large  (Figs.  800,  807).  Seta  0 
(  =  lateral  abdominal  hair  of  authors)  is  used  in  a  number  of  instances.  It  is  usually  a  very  prominent 
seta  on  each  abdominal  segment,  especially  on  I-II.  It  is  plumose  on  those  2  segments  in 
anophelines  and  ac vi  olate,  commonly  double  or  triple,  in  culicines.  In  2  species  of 'Anofihrlrs.  barbrri 
and  judithae,  6-1-VI  are  plumose.  When  seta  0  is  more  than  single  on  segments  I II- VI,  it  is  usually 
diagnostic  for  the  species  on  which  it  occurs,  e.g ..Ac.  laniiorhxnthits.  Fig.  598;  Cx.  pfii.s.  Fig.  845.  Its 
size  may  also  be  characteristic,  as  in  Px.  horrida  (Fig.  958).  Seta  0  is  usually  a  tiny,  single  seta  in 
anophelines.  but  in.4w.  rriiritnix  (Fig.  800)  it  is  well  developed,  with  4  or  more  branches.  The  other 
setae  found  on  I  -  V 1 1 ,  employed  in  the  keys  are  2.  3,  7.  and  13.  Their  size  and  number  of  branches 
are  traits  of  certain  species.  In. 4c.  nmntinda,  setae  1  and  13-1 V-V  are  similar  in  size  and  number  of 
branches;  while  in  .4c.  varipalpux.  they  are  not.  These  2  setae  are  located  dorsoven trails  opposite 
each  other  on  the  segment. 

Segment  VIII  -  Mosquito  larvae  are  metapneustic.  that  is,  the  only  f  unctional  external  orifices  of 
the  respirators  system  the  spiracular  openings  (SOp).  are  located  posteriorly  on  abdominal 
segment  VIII;  (see  Plate  8).  These  openings  are  surrounded  by  the  spiracular  apparatus  (SAp).  In 
anophelines  this  structure  is  sessile;  svhile  in  culicines  it  is  borne  on  the  end  of  a  sclerotized  tube,  the 
siphon.  There  are  only  5  setae  on  the  segment,  I-VIII  to  5- V III.  Laterally,  in  all  larvae,  except 
those  of  the  genus  Toxorlwnrliites,  there  occur  the  comb  scales  (CS).  They  may  be  arranged  in  a 
single  row,  double  row,  or  in  an  irregular  patch.  There  may  be  as  few  as  4.  as  in. 4c.  /w/wgo.  Fig.  (>70, 
or  as  many  as  70,  as  in  .4c.  pinnipx,  Fig.  741.  The  total  number,  within  ranges,  is  diagnostic  and  used 
throughout  the  keys.  Among  those  larvae  of  the  subgenusA/c/m/wwmw,  Cx.  abdaminator  has  a  short 
comb  scale  without  a  narrow  elongation  in  the  middle,  while  the  others  have  a  rather  slipper¬ 
shaped  scale,  elongated  and  narrow  in  the  middle;  as  inf  a.  iolambdis.  Fig.  883.  The  character  of  the 
median  spine-  and  the  comparison  of  its  size  to  that  of  the  subapical  spinulcs  are  extensively 
utilized.  The  size  of  the  median  spine  ranges  from  only  slightly  larger  than  the  subapical  spinulcs. 
as  in ,4c.  mrlmiimmi .  Fig.  709,  to  very  long,  with  tiny  subapical  and  lateral  spinulcs.  as  in .4c.  ripmiux. 
Fig.  057.  Fxtrcme  development  of  the  median  spine  occurs  in  some  larvae.  In  the  subgenera 
Prolomnrlmxn  and  Orhlrrolalux,  vtn  >'  dpux  group,  the  whole  posterior  projection  of  the  comb  scale  is 
a  rather  blunt  spine,  fringed  all  along  the  edges  with  tiny  spinulcs.  Fig.  009.  In. 4c.  nrvadnisis.  larvae 
sometimes  have  3  large,  median  spines  (C.jullin  et  a!..  1908.  p.  135.  Fig.  2C).  In  4  species  oi.drdn, 
the  sttbapit  al  spinulcs  are  almost  as  stout  as  the  median  spine,  e.g.. ,4c.  Iliibmilli.  Fig.  750;  .4 c.  aegxfiti. 
Fig.  070. 

Spiracular  Apparatus  -  The  spiracular  apparatus  (SAp)  is  a  5-lobed  valve  which  closes  the 
spiracular  openings  during  submersion  of  the-  larva  and  protects  them.  The  5  lobes  are:  the 
anterior  spiracular  lobe  (ASL).  the  two  anterolateral  spiracular  lobes  (I.  >1.)  and  two  posterolat¬ 
eral  spiracular  lobes  ( 1’SL).  They  are  move-able,  (laplike  pi  -jet-lions  and  bear  a  total  of  I  I  pairs  of 
setae.  3-S  to  I  3-S.  Seta  0-S  is  unusually  long  in  one  species  ol  '  Pxnrophom  ( Fig.  039).  The  posterolat¬ 
eral  spirac  ular  lobes  are  prolonged  into  taillike  processes  in  one  anophcline,  sec-  .4 it. 
puitdopimi  tiprnni\,  Fig.  794.  In  North  America,  the  genera  ('.lujuillillidia  and  Mmiuiiun  have  the 
spirac  ul, it  apparatus  highly  modified  for  pierc  ing  the-  roots  of  c  ertain  aquatic  plants,  in  which  the 
larvae-  lind  a  sourc  e  of  air.  It  is  in  the-  form  of  an  attenuated  lube,  bearing  hooklike  teeth  at  the 
apex,  the  inner  and  outer  spiracular  teeth  (1ST.  OST)  and  a  row  of  teeth  on  the  anterior  surface, 
known  as  the  saw  (SAW)  ( Plate  8B).  Such  modified  apparatuses  possess  4  visible  pairs  of  setae.  I  -. 

2- .  ti-,  and  8-S.  according  to  Belkin  (I9(i2.  Yol.  2.  Figs.  198-204). 

Siphon  -  Lite-  siphon  (S)  in  culicines  is  otic-  of  the  most  useful  structures  in  identification.  Its  size- 
anil  shape  var\  considerably.  The  lenglh/wiellh  dimensions  are  expressed  In  the  siphon  index. 

I  l.u  hue  It  and  Knight  ( I978A)  have  defined  it  as  the  ratio  of  the  length  of  the  siphon  to  the-  median 
width,  but  sinc  e-  so  mam  descriptions  of  North  American  mosquito  larvae  have  used  the-  index  as 
the  ratio  of  the  length  to  the  basal  width,  it  is  being  followed  here.  Actually,  in  most  instances  it 
makes  very  little  dif  ference-;  but  for  larvae  of  . subgenera  frnilhhw\i>wa  and  (Irabhnmin.  where  t he- 
siphon  is  swollen  medially,  measurements  would  be-  dissimilar.  In  the  species  treated  here  tin- 
index  varies  Itom  1 .4  (.4c.  togoi.  Fig.  748)  to  10.0  (C.x.  opixthnpux,  Fig.  87(4).  At  the  base  of  the  siphon 


is  attached  a  small,  lateral  st  lerile.  t  lit-  siphon  acus  (SA).  I  n  sonic  species  it  is  absent  (.If.  pnf/tigi).  Fig. 
•>70).  while  m  others  It  is  detached  From  the  siphon  “floating’'  in  the  basal  membrane  (,4c. 
In  Nth  i  'ii*1/.  Fig.  099). 

Peclen  -  l  ive  North  American  genera.  Coijiiilletliilia.  Maiisniiin.  Oilliopoilmnxia.  Toxarlr\nrhilr\  and 
W\rti>n\i<i  have  no  pet  ten  spines  on  the  siphon:  see  Fig.  5  1 8.  1'lie  pecten  spines  ( PS)  in  the  larvae  of 
those  genera  bearing  them  are  so  variable  as  lo  offer  gootl  characters  that  are  used  extensively  in 
the  ktss.  A  common  variant  is  to  have  1-4  of' the  distalmost  spines  more  widely  spaced  than  the 
others.  In  the  kevs  thc\  are  termed  "detached  apicallv."  e.g.. .4c.  exenieians,  Fig.  (>()(>,  The  pecten  (Ft) 
mat  he  \er\  short,  with  lew  spines,  as  in  .If.  ilesfiiienln.  Fig.  <>84.  and  /’s.  columbine.  Fig.  93.8,  or 
extend  almost  to  the  apex  of  the  siphon,  as  in. 4c.  laliiplnlln.  Fig.  f>()8.  The  number  of  spines  and  the 
proportion  of  the  siphon  to  which  it  extends  From  the  base  are  used  in  the  kevs.  In  some  species 
several  apical  spines  are  quite  large:  and  their  length  is  compared  to  the  apical  diameter  of  the 
siphon,  as  in.  /c.  /ileliii.  Fig.  704.  or  to  the  length  of  seta  2-S.  as  in./r.  aimpcstri s.  Fig.  7b().  The  pecten 
spine  usually  has  1  -4  lateral  denticles  on  its  ventral  edge,  or  less  Frequent  I  v  on  the  dorsal  edge,  loo; 
hut  their  number  varies  from  none  in  C.x.  Iiili\ipiiiiini.  Fig.  854.  to  about  20  in  C.x.  amps.  Fig.  880. 

I  he  siphon  may  he  adorned  with  other  tvpes  of  spicules.  It  mav  hear  a  large  patch  of  aciculae 
apicalh  .  as  in  C.x.  Iiahaiiieitsis.  Fig.  824.  or  a  set  of  spines  near  the  apex,  as  in  C.x.  ainnwtur.  Fig.  834. 

Siphonal  Setae  -  The  siphon  ordinarily  has  2  pairs  of  setae.  1  -S  and  2-S;  however,  when  there  are 
several  setae  present,  the  hasalmost  one  is  named  la-S.  then  in  sequence  lb-,  lc-.  ld-S.  etc., 
proceeding  distalls  ( Belkin.  1 950).  Seta  2-S  is  small,  prcapical.  and  lot  ated  anteriorly.  It  is  t  ailed  In 
Carpenter  and  I.aC.asse  (1955)  the  dorsal  prcapical  spine.  Its  length,  curvature  and  presence  or 
absence  of  a  secondare  branch  are  all  useful  characters;  see  Figs.  858,  859.  880.  and  887.  The 
position  of  l-S  with  respect  to  the  pecten  is  beneficial  in  separating  groups  ol  species  in  A  files. 
Normalh  l-S  is  attached  distal  to  the  apit  almost  pecten  spine.  At  times  it  is  attached  basal  to  the 
distalmost  pecten  spine,  and  it  is  described  as  being  "attached  within  the  pet  ten";  see.  lc.  toniieiilni. 
Fig.  5bb.  I'he  number  of  setae  and  their  positions  on  the  siphon  are  diagnostic  in  many  species. 
Several  species  of  .leiles.  e.g ..  primniam.  Fig.  539.  have  at  least  la-S  to  lc-S.  A  trait  til C.ulex  larvae  is 
the  presence  of  3  or  more  pairs  ol  setae  on  the  siphon.  File  total  number  is  often  t  haraetc  rislit  .and 
in  mam  instances  the  penultimate  seta  is  dorsalis  out-of-line  with  the  others  ( Fig.  82(i).  Thc\  are 
also  frequent  It  in  a  straight  line  and  in  t  lie  subgenus  Mela  mu  onion  have  an  additional  one  or  more 
subdorsal,  small  setae.  Fig.  8 5 •  > .  File  genus C.ulisrla  has  as  its  principal  recognizing  Feature  a  pail  of 
basal.  \  cnirolatc ral  setae.  I  -S  see  Plate  8A.  Furthermore,  species  of  the  subgenus  C.iiliselu  have  a 
row  ol  short  setae  i u st  distal  to  the  pecten.  Fig.  891.  In  some  larvae,  the  siphonal  setae  are 
irregularis  plated,  e  g..  (  \.  >r\tunn\  Fig.  830.  IFv.  \inilliii,  Fig.  978.  Fhe  length  ol  seta  l-S  is 
compared  to  mans  other  structural  dimensions,  e.g..  basal  or  apical  diameter  (Fig.  bib).  total 
length  (Fig.  937).  and  distant  e  I  mm  its  a  Is  coins  to  the  apex  ol  the  siphon  (  Fig.  92b).  I  .ikewise.  its 
location  at  or  distal  to  the  middle  ol  the  siphon  is  peculiar  to  some  larvae;  see  .  If.  uieliniiiinni.  Fig. 
(>07.  ( )l  course,  the  numbers  of  hi  ant  lies  of  I  -  S  vars  and  are  employed  in  the  kes  s. 

Segment  X  -  I  his  higlils  modified  abdominal  segment  comtuonls  called  the  anal  segment,  is  the 
most  posterior.  It  possesses  a  large  st  lerile.  the  saddle  (Sa)  svhit  h  partialis  or  entirels  encircles  the 
segment,  usualls  2  pairs  ol  anal  papillae,  the  homeostalit  .  almost  transparent,  i  slintlriral  organs 
mint  lied  lerminalls  to  the  segment,  and  I  pails  of  setae.  l-\  to  l-\. 

Saddle  -  In  most  larvae  there  is  a  single  saddle  st  lei  lie.  I>ut  those  ol  the  genus  I  hi  mu  rules  hear 
small  ones  dorsalis  and  scnlralls.  (  )f  the  lemaining  culicine  genera,  larvae  ol  I  lacMtif'ugu \. 
IFsr«»//\/V/.  some  tales  anti  spec  it  s  hnliaiiieiisis  ol  the  genus  C.ulex  possess  saddles  svhit  ll  do  not 
t  omplelels  ent  in  le  segment  X.  It  is  often  net  t  ssars  to  determine  the  extent  to  svhit  h  tile  saddle 
ent  ire  It's  tile  segment.  Some  are  small  and  do  ■  it >(  extend  even  0.5  the  distant  e  to  the  midsentral 
line.  e.g..  h  .  alii’ptilpiis.  Fig.  b  I  3.  in  ss  hit  h  t  use  seta  I  -  \  is  at  tat  bet  I  s  ent  rails  to  the  sat  It  lie.  On  the 
other  hand,  some  spet  ics  base  seis  long,  though  intompleie.  saddles,  almost  reaching  to  the 
mills  ent  ral  line.  e.g..  If.  pain  huh  ■>,  lag.  70S.  \j  times  it  is  exit  t'lnels  t  til  lit  nil  to  determine  the  exact 
si/e  of  the  saddle  st  lerile  ol  lars  ae  st  hit  It  has  e  been  mounted  in  (  an.  it  I  a  balsam  lot  some  seats, 
betauseof  clearing  l>\  the  mounlant.  \  ei  s  line  lot  using  bs  attimpouud  mil  lost  ope  ss  it  h  200- 
H)0\  magnification  ssill  help  to  lot  ate  its  sentral  etlge.  Some  saddles  are  tleepls  int  isetl  along  the 
ventral  margin,  as  in  le.  eunles.  Fig.  <>47;  anti  in  a  number  ol  l.usae  ol  the  genera  teile s. 
Iliiemtif’at'its,  anti  C.iiliselu.  the  saddles  base  prominent  at  it  tilae  along  the  posterior  l>oi  tlei .  ss  hit  h 
sats  in  si/e  scilli  the  spet  tes:  see  Figs.  77b.  779.  903. 


Anal  papillae  -  Of  those  species  treated  here,  2  have  larvae  with  only  one  pair  of  anal  papillae 
(APP),  i.e.,  Cx.  bahamensis,  Fig.  825,  and  Wy.  smithii.  Fig.  980.  Ac.  dupreei  larvae  are  unique  for 
having  very  long  anal  papillae,  about  8.0  the  length  of  the  saddle  and  darkly  pigmented  (Fig.  578). 
At  the  other  extreme,  those  species  with  larvae  which  breed  in  brackish  water  have  very  small  anal 
papillae:  seedc.  laetiiorhynchus,  Fig.  599.  It  is  customary  to  express  the  length  of  the  anal  papillae  as 
a  ratio  with  the  length  of  the  saddle.  It  is  known  as  the  anal  papilla-saddle  index  and  is  computed 
hy  dividing  the  length  of  the  papilla  by  the  length  of  the  saddle,  i.e..  its  anteroposterior  me  sure- 
tnent  along  the  middorsal  line. 

Setae  -  Setae  of  segment  X  provide  differentiating  characters.  The  length  of  seta  1-X,  the  saddle 
seta,  is  frequently  used  in  the  Aeries  key,  e.g.,  Fig.  754.  755.  It  is  commonly  compared  with  the 
saddle  length.  Setae  2-X  and  3-X  are  known  collectively  as  the  dorsal  brush;  2  is  ordinarily 
multibranched  and  3  long  and  single.  Ac.  abserratus  larvae  are  unusual  in  that  both  these  setae  are 
long  and  single.  Fig.  574.  Seta  4  is  composed  of  a  variable  number  of  paired  and  unpaired  setae. 
The  most  posterior  seta  is  designated  as  4a;  then  proceeding  anteriorly,  they  are  4b-,  4c-,  4d-X.  etc. 
This  group  of  setae  acts  as  a  rudder  during  swimming.  It  is  particularly  well  developed  in  the 
larvae  of  the  genus  Psorophora,  in  which  the  numerous  precratal  fanlike  setae  usually  extend 
anteriorly  more  than  0.5  the  length  of  the  segment  (Fig.  528).  Conlrarily,  it  is  poorly  developed  in 
those  tree  hole-inhabiting  larvae  belonging  to  subgenera  Abraeries.  Kompia ,  Prolomarleaya  and  the 
t '(iriptilpK'  group  of Ochlerotulus,  as  well  as  in  those  larvae  of  the  genera  Coquilleltidia  and  Xtamonia, 
which  attach  themselves  to  roots  of  plants.  They  have  no  more  than  3  to  7  pairs  of  setae  in  the 
brush:  see  Figs.  700,  70 1 . 922.  In  some  of  these  larv-.u  a  boss  is  present  for  attachment  of  the  setae 
instead  ol  a  grid;  see  Fig.  070.  The  number  of  branches  in  the  2  caudalmost  setae  (Ac.  sierrensis,  Fig. 
080).  or  the  2  anteriormost  setae  (Ac.  brelandi.  Fig.  701 )  is  diagnostic.  The  position  of  the  ventral 
brush  is  important  in  distinguishing  those  Aeries  larvae  possessing  a  completely  circular  saddle.  In 
them  the  setae  are  confined  to  that  part  of  the  segment  posterior  to  the  saddle.  The  total  number  of 
fanlike  setae  is  distinctive  for  a  number  of  species,  e.g.,  Ac.  znosophus ,  Fig.  094,  and  C.s.  minncsoUie, 
Fig.  897.  In  larvae  no  regular,  rudderlike  ventral  brush  is  present.  Seta  4  is  nothing  more 

than  a  pair  of  long  or  short  setae  ventrolateroposteriorlv  on  the  segment;  see  Figs.  972,  974. 
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Plait1  7.  Fxamplcs  of  kinds  of  setae  found  in  mosquito  larvae.  A.  I'nbranchcd  smooth  setae:  B.  Spinifonn  seta;  ( 
I'nbranchcd  aeienlate  seta:  I).  Spimilate  spinifonn  seta:  K,  Forked  seta;  F.  Branched  seta;  (1.  Plumose  seta:  H 
Dendritic  seta:  I.  Palmate  seta,  fully  developed;  |.  Palmate  seta,  0. developed;  K.  (  annb-lipped  filament;  I. 
Fanlike  seta  of  ventral  blush. 


ABBREVIATIONS  IN  PLATE  8 


APP  -  anal  papilla 

ASL  -  anterior  spiracular  lobe 

ASLP  -  anterior  spiracular  lobe  plate 

C  -  comb 

CS  -  comb  scales 

G  -  grid 

1ST  -  inner  spiracular  teeth 
LGB  -  lateral  grid  bar 

LSL  -  anterolateral  spiracular 
lobe 

LSLP  -  anterolateral  spiracular 
lobe  plate 

MdP  -  median  plate 
OS  I  -  outer  spiracular  teeth 
PP  -  pecten  plate 
PS  -  pecten  spines 

PSI,  •  posterolateral  spiracular 
lobe 


PSLP  -  posterolateral  spiracular 
lobe  plate 

PSP  -  posterior  spiracular  plate 

Pt  -  pecten 

S  -  siphon 

Sa  -  saddle 

SA  -  siphon  acus 

SaA  -  saddle  acus 

SAd-  spiracular  apodeme 

SAp-  spiracular  apparatus 

SAW  -  saw 

SOp  -  spiracular  opening 
TGB  -  transverse  grid  bar 

VII  -  abdominal  segment  VII 

VIII  -  abdominal  segment  VIII 

X  -  abdominal  segment  X  (anal 
segment) 

2-S  -  seta  2  of  siphon 


KEY  TO  GENERA  OF  FOURTH  STAGE  MOSQUITO  LARVAE  OF  NORTH  AMERICA, 

NORTH  OF  MEXICO 


1.  Respiratory  siphon  absent;  abdominal  terga  with  seta  1  palmate,  at  least  on  IV-VI 


(Fig.  510)  . Anopheles 

Respiratory  siphon  present;  seta  1  on  abdominal  terga  never  palmate  (Fig.  511)  . 2 


Respiratory  siphon  present;  seta  1  on  abdominal  terga  never  palmate  (Fig.  511)  . 2 


Fig.  510  —  Lateral  view  of  abdominal  segments  IV -X  -An.  Fig.  51 1  — Dorsal  and  lateral  vine  of  abdominal  segments 

ifuadrimarulatus  IV -X  -  Cx.  pipiens 


2(  I ).  Posterolateral  spiracular  lobe  of  siphon  elongated,  scleroti/ed  and  attenuated,  with  dorsal 

« tw,  adapted  lor  piercing  plant  tissue  (Fig.  512)  . 3 

Posterolateral  spiracular  lobe  not  specially  adapted,  part  of  spiracular  apparatus  of  siphon 

(Fig.  513)  . 4 


Posterolateral  spiracular  lobe  not  specially  adapted,  part  of  spiracular  apparatus  of  siphon 

(Fig.  513)  . 4 


•Vf«.  dyan  pipiens 


Setae  2, 3-A  about  length  of  antennal  flagellum,  or  longer  (Fig.  514);  saddle  bearing  3, 4 

robust,  precratal  setae  (Fig.  515)  . Mansonia 

Setae  2,  3-A  much  shouci  ilian  antennal  flagellum  (Fig.  516);  saddle  without  precratal 

setae,  or  if  present,  no  more  than  2  thin  setae  (Fig.  517)  . Coquillettidia  perturbam 

/  (Plate  32) 
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4  —  Dorsal  vino  of  head  and  antenna  -  Xla.  dyari 
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Fig.  516  —  Dorsal  view  of  head  and  antenna  -  (Uj. 
perturbam 
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i  —  l.aleral  vine  of  abdominal  segments  nil  v 
Mo.  dyari 


F  ig.  5  I  7  —  / .a trial  view  of  abdominal  segments  l  III  X  (  i/ 
perturhans 


Mg.  V20  —  Dorsal  vinv  of  haul  -  lx.  r.  sr/itrnlrwnalis 


VIII 


Fig.  52  1  — Lateral  vim’ of  abdominal  segments  l'lll-X  -  l  x. 
r.  ntttlus 


Fig.  523  — Lateral  view  of  abdominal  segments  l'lll-X  -  Ae. 
aegypti 


b( 5).  Segment  X  without  median,  ventral  hrush.  setae  4-X  a  pair  ot  ventroposterolateral  setae; 

comb  scales  in  single  row  (Fig.  524)  . Wyeamyia 


Segment  X  with  seta  4-X  a  well  developed,  median,  ventral  hrush;  comb  scales  in  2  rows 


(Fig.  525) 


II  v.  '•mitlui 


Orthopodomyia 


/  \ 


Fig.  525  —  Lateral  view  of  abdominal  segments  I  lll-\  (h. 
signifera 


7(4).  Segment  VIII  with  large,  lateral  comb  plate  hearing  couth  stales  (Fig.  52b):  head  longer 


than  wide  (Fig.  527)  . I  danataenia 

Segment  VIII  ttsualh  without  comb  plate,  il  present,  small  (Fig.  528);  head  wider  than 

long  (Fig.  520)  . 8 
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Kig.  526 — Lateral  view  of  abdominal  segments  Vlll-X  -  Ur.  Fig.  528  — Lateral  view  of  abdominal  segments  V  lll-X  -  Ps. 

sapphirina  columbiae 


Fig.  527  —  Dorsal  vine  of  head  -It.  sapphii inn  I'ig.  526  —  Dorsal  vine  »/  head  -  Ps.  tnlumhiae 


8(7).  Head  capsule  widest  near  level  of  antennal  attachment  (Fig.  5.80);  segment  X  with  dorsal 
and  ventral,  scleroli/ed  plates  (Fig.  581)  . 

Head  capsule  widest  in  caudal  0.5  (Fig.  582);  segment  X  with  single,  s(  leroti/ed  plate  (Fig. 


Demin  elites 


30  —  Dorsal  view  of  head  -  lie.  pseudes 


Fig.  532  — Dorsal  I'ine  of  head  -  Ps.  nilnmbiae 


Lateral  view  of  abdominal  segments  f  lll-X  -  De. 


Fig.  '*33  —  I  a  trial  view  of  abdominal  segments  I  lll-X  -  I 


Culiseta 


)(8).  Siphon  with  at  least  a  basal  pair  of  ventral  setae  (Fig.  534) 

Siphon  with  setae  elsewhere,  not  ventrally  near  base  (Fig.  535)  . 10 


Fig.  534  — Lateral  vine  oj  abdominal segments  1 7//-.Y  -  Cs. 
nmnialti 


Fig.  535  — Lateral  vine  of  abdominal  segments  I  'III-. Y  -  Ai 
aegyfiti 


10(0).  Siphon  with  3  or  more  pairs  of  setae,  other  than  setae  2-S  (Fig.  536)  . 11 

Siphon  with  only  1  pair  of  setae,  other  than  setae  2-S  (Fig.  537)  . 12 


.  '  S'. 

\  »  '  v 

\  ,  j 


I*  i it .  .“i i  —  l.atnal \'H  >r  of  dhilowniu!  I  III  \  (  \.  I‘ — l .nfrnil  ,  fihtiownial  \igwrnh  l  III  \  h 


11(10).  Saddle  completely  encircling  segment  X  (Fig.  538)  . Culex 

Saddle  not  completely  encircling  segment  X  (Fig.  539)  . (in  part)  Aedes 


•WlVv 


/¥%■■■ 


L.  V  ;'.y\ 


W  i  T 


i.’V, 1- 

/  !  I  1  I 


Fig.  538 — Lateral  view  of  abdominal  segments  1 7//-.Y  -  C.'.v.  Fig.  539 — Lateral  view  oj  abdominal  segments  Vlll-X  -  Ae. 

pipiens  provocans 

12(10).  Saddle  completely  encircling  segment  X,  pierced  along  midventral  line  by  row  of 

prenatal,  setal  tufts  (Fig.  540)  . Psarophora 

Saddle  usually  not  encircling  segment  X.  but  if  so,  then  setal  tufts  of  ventral  brush 

confined  posterior  to  it  (Fig.  541)  . 13 


.  A 


\  ,  •  4 


1'ig  510 — Lateral  vine  of  abdominal  w  gnu  nh  l  III  X  l‘\. 
i  ol n  mho ie 


I  / 
/  4 


tfe '■ 

w  % 

is 

%■ 


(•  ig.  :>4  I  — Lateral  view  of  abdominal  segments  1 7//-.Y  -  Ae. 

atlmilii  iis 


(in  part)  Aedes 
. 14 


13(12).  Saddle  completely  encircling  segment  X  (Fig.  542) 


Saddle  not  completely  encircling  segment  X  (Fig.  543) 


Fig.  542  —  Lateral  vine  of  abdominal segments  1 7 ll-X  -  Ac.  Fig.  54 3  —  Lateral  j one  oj  abdominal  segments  I  7//-.Y  -Ae. 

atlanticus  acgyfui 

1 4(  13).  Saddle  bearing  prominent  acit  ulae  on  posterior  I 'order;  seta  3  well  developed,  longer  than 

tergum  on  VII,  single  (Fig.  544)  . Haemagagus  equinus 

(Plate  40) 

Saddle  with  at  most  small  acit  ulae;  seta  3  weak,  shorter  than  let  gum  on  VI 1.  rarely  longer, 

single  or  mullibranched  (Fig.  545)  . (in  part)  Aedes 


1-  iy.  5  1 5 


I  ah*  at  ,  ■  of  alnli’inntal  a  ^  on  at*  I  II  \  i * 


KKV  TO  FOl'RTH  S  I  ACT.  LARVAE  OF  THE  GENUS  AEI)ES 


Si|)lion  with  mol  t-  ill. hi  I  |).m  of  seine.  ext  lading  seta  2-S  (Fig.  54<>)  . 2 

Siphon  with  Inn  i  pair  ol  sci.ir,  ext  hiding  seta  2-S  (Fig.  5-47)  . 4 


3 

I 

■  i 


.)  Bast’s  ol  setae  5-7-C.  nearh  in  straight  lint’  (Fig.  548) 


.  .  ciiii'i'cus 
ln,inilrli,u\ 
(Blau-  21) 


Bast'  ol  sd a  <>-('.  < list int  1 1\  anterior  to  setae  5-  and  l-C.  (Fig.  549) 


5 


Fig.  .>48  —  l)nl\/ll  rlr.l  nj  lll'ilil  It  lit  unit  It  I/* 


i  19  /  >tti  \til  ,  ■/(  ,i  it/littitl  It  /n  n,  ‘ot  nm 


.4(2).  Sipln  >n  with  1  ..>  |  >.ii  t  n  ol  snl  m  |oi  \.tl  Mi  ,i<  si  -  g  1 1  it  i  it  \  III  with  I  I  -  I  Im  mull  si  ales  i  F  ig.  . >. >(  h  . jn  is  m  nm 

l  1*1. He  2 ( ) ) 

Siphon  u  n  h  I  p.m  ol  »iiIm  ha  1 1  m  i  M  -i  gnu  in  \  1 1 1  u  n  h  I  li  i  omh  si  ales  1 1-  ig  55  I  )  . hit  mint  in 


50  —  l.ti  In  til  vine  oj  a  lido  mi  mil  segnmils  I  lll-X-Ar.  Fig.  55 1  —iMleral  view  of  abdominal  \egniatl.\  I'll  I-'. X  -  A 
tiroi'in  rin\  hicristatus 


Saddle  complete!)  encircling  segment  X  (Fig.  552)  .  .  . 
Saddle  not  completely  encircling  segment  X  (Fig.  555) 


52  I  oh  ml  ,  no  "I  iihdomnial  uoinnil  \  -  Ac.  Fig.  555  —  I.nlniil  vine  of  abdominal  \rgwnil  X  Ae. 


a  I  Inn  In  in  ni'o\jit  i 

Pc<  ten  on  siphon  with  I  <n  more  distal  spines  detac  lied  apicallv  (Fig.  551) 

Pec  ten  with  spines  more  oi  less  e\enl\  spaced  (Fig.  555)  . 


5  1  — l.alntil  vii  v  of  Million  Ar.  iiioioiikii  nll\  iig.  555  — l.nlnnl  ,  li\r  of  sifilioo  It  .  nlm  niilm 


Comb  scales  with  median  spine  at  least  4.0  length  of  minute,  basal  spinules  (Fig.  556);  seta 
1-S  attached  distal  to  pecten,  or  sometimes  within  pecten  (Fig.  557)  . 


Comb  scales  with  median  spine  no  more  than  2.0  length  of  subapical  spinules,  or  fringed 
with  subequal  spinules  (Fig.  558);  seta  1-S  within  pecten  (Fig.  559)  . 


If 


Fig.  556  —  Comb  settle  -  Ae.  uigromaculis 


cs 

fig.  558  —  Comb  scale  -  Ae.  j.  pollens 


-;2C 


,i  •.  - "'i 


fig.  557  —  Lateral  view  of  siphon  -  Ae.  nigromanilis 


Fig.  559  —  Lateral  view  of  siphon  -  Ae.  /.  pollens 


7(6).  Seta  1-S  with  branches  less  than  0.5  length  of  basal  diameter  of  siphon;  seta  2-S  nearly 

equal  to  length  of  apical  pec  ten  spine  (Fig.  560)  . nigromanilis 

(Plate  25) 

Seta  1-S  with  branc  hes  at  least  equal  to  basal  diameter  of  siphon;  seta  2-S  less  than  0.5 

length  of  apical  pecten  spine  (Fig.  561)  . ni gripes 

(Plate  25) 


- — k 


v-*-" 


fig.  56(1  —  Lateral  view  o/  siphon  -  Ae.  nigromai  lilts 


fig.  56 1  — Lateral  view  <//  siphon  -  Ae.  n l gripes 


Comb  scale  fringed  with  subequal  spinules  (Fig.  562);  seta  6-C  usually  double  or  triple 
(Fig.  563)  . 


julvus  pollens 
(Plate  18) 


Comb  scale  with  median  spine  markedly  longer  than  subapical  spinules  (Fig.  564);  seta  6-C 

simple  (Fig.  565)  . thelcter 

(Plate  23) 


Fig.  562  —  Comb  scale  -  Ae.  /.  pollens 


Fig.  564  —  Comb  scale  -  Ae.  thelcter 


.  563  —  Dorsal  vine  of  head  -  Ae.  /.  pollens 
Seta  1-S  attached  within  pecten  (Fig  566) 


10 


Seta  l-S  attached  distal  to  pecten  (Fig.  567) 


566  —  Lateral  view  of  siphon  -  Ae.  tormentor 


I  I 


Fig.  567  —  Lateral  view  oj  siphon  Ac.  ahscnntus 


10(9).  Comb  scales  30-40,  evenly  fringed  with  subecjual  spinules  (Fig.  568) 


btmarulatus 
(Plate  16) 


Comb  scales  9-12.  with  large  median  spine  and  minute  basal  spinules  (Fig.  569)  . tormentor 


Fig.  368  —  l.nli ml  .7r;r  »/  iihilomunil  •o'^mrnt  l  III  h  . 
In  mm  u/illll ' 


tormentor 


!  ( 9 » .  Comb  s<  ale  unit  apic  a  I  spine  ai  least  1.0  length  ol  subapic  al  spinules  ( Fig.  570);  thoracic' 
integument  smooth  (Fig.  571)  . 


(  omb  st  ale  u  it b  apic  al  spine  not  t. ioi  e  than  3  <*  length  ol  subapic  al  spinules.  or  f  ringed  b\ 


log  5/(1  (  nmh  Moh  h  otlontn  n\ 
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IK 
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rig.  571  — Dorsal  view  o)  thorax  -  Ae.  solhatans 


Fig.  573  —  Dorsal  view  of  thorax  -  Ae.  taeniorhynchus 


12(1 1).  Setae  2,  3-X  both  single  (Fig.  574);  most  setae  on  head  and  body  coarse,  about  equal  in 

diameter  throughout  (Fig.  575)  . abserratus 

(Plate  10) 

Seta  2-X  multibranched.  3-X  single  (Fig.  576);  head  and  body  setae  finely  attenuated 

apically  (Fig.  577)  . 13 


Lateral  view  of  abdominal  segment  A'  -  Ae. 
abserratus 


rig.  576  —  Lateral  view  of  abdominal  segment  .V  A 
taeniorhynchus 


wr  j / 

;  \T.. 


i7/*ir  of  final  tr.  uhsrrratits 


I  ig.  577  —  Dorsal  view  of  bead  -  Ac.  lacniorhyni  Ini 


13(12).  Anal  papilla-saddle  index  at  least  8.0,  papilla  with  darkly  pigmented  tracheae;  seta  2-X 


with  2,3  branches  (Fig.  578)  . dupreei 

(Plate  17) 

Anal  papilla-saddle  index  at  most  5.0,  usually  much  less,  papilla  lacking  dark  tracheae; 

seta  2-X  with  4  or  more  branches  (Fig.  579)  .  14 


M fSl  "  "  AM> 


lx 

Fig.  578  —  Lateral  view  of  abdominal  segment  X  -  Ae. 
dupreei 

14(13).  Comb  scales  4-9,  large  (Fig.  580)  . 

Comb  scales  usually  10-30,  small  (Fig.  581) 


Fig.  579  —  iMteral  view  of  abdominal  segment  X  -  Ae. 
atlantirus 


15 

16 


Fig.  580  —  Lateral  vine  of  abdominal  segment  I'lll  -  Ae. 
atlantirus 


Fig.  581  - — Lateral  view  of  abdominal  segment  I  III  -  Ae. 
solliritans 


15(14).  Siphon  index  about  2.0;  seta  1-X  shorter  than  saddle  (Fig.  582) 


atlantirus 

(Plate  12) 


Siphon  index  about  3.0;  seta  l-X  equal  to  length  ol  saddle  or  longer  (Fig.  583) 


hexodontus 
(Plate  20) 


Fig.  582  — Lateral  view  of  abdominal  segments  Vlll-X  -  Ae.  Fig.  583  — Lateral  view  of  abdominal  segments  V III-X  -  Ae. 

atlanticus  hexodontus 


16(14).  Seta  2-S  much  shorter  than  apical  pecten  spine;  seta  1-X  subequal  to  saddle  (Fig.  584)  . functor 

(Plate  13) 

Seta  2-S  equal  to  length  of  apical  pecten  spine;  seta  1-X  shorter  than  saddle  (Fig.  585)  . 17 


Fig.  584  — l.a  tend  vine  of  abdominal  segments  I'll  1-X  -  Ae.  fig.  585  —  Lateral  vine  of  abdominal  segments  I  lll-X  -  Ae. 

functor  sollicilans 


1 7(  16).  Siphon  index  3. 0-3. 5;  pecten  not  reaching  middle  of  siphon  ( Fig.  586);  setae  5 , 6-( !  coarse. 


about  equal  in  diameter  to  near  apex  (Fig.  587)  . mitclicllae 

(Plate  15) 

Siphon  index  2. 0-2. 5;  pecten  teaching  to  middle  of  siphon  or  more  distalK  (Fig.  588); 

setae  5 . 6-C.  attenuated  apicallv  (Fig.  580)  . sollicilans 

(Plate  20) 


Fig.  586  —  Lateral  view  of  siphon  -  Ae.  mitchellae 


Fig.  588  —  Lateral  view  of  siphon  -  Ae.  sollicitans 


Fig.  587  —  Dorsal  view  of  head  -  Ae.  mitchellae 


Fig.  589  —  Dorsal  view  of  head  -  Ae.  sollicitans 


18(1 1).  Comb  scale  with  apical  spine  about  2.0-3. 0  length  of  subapical  spinules  (Fig.  590) 


Comb  scale  with  apical  spine  subequal  to  subapical  spinules,  or  only  slightly  stouter  and 
longer  (Fig.  591)  . 


cs 

Fig.  590  —  romh  stair  -  Ae.  ni/irmatas 


Fig.  591  — -  Comb  scale  -  Ae.  tarnwrh\iu hu.s 


1 9(  1 8).  Median  spine  of  comb  scale  6.0  broader  at  base,  or  more,  and  2. 0-3.0  longer  than  subapical 

spinules  (Fig.  592)  . injirmatus 

(Plate  1 1) 

Median  spine  of  comb  scale  no  more  than  2.0  broader  at  base  and  less  than  2.0  longer  than 

subapical  spinules  (Fig.  593)  . trivittatus 

r\  a  (piate  27> 


P  ig.  592  —  Comb  scale  -  Ae.  infirnuitus 


Fig.  593  —  Comb  scale  -  Ae.  triviltatus 


20(18).  Siphon  index  about  3.5  (Fig.  594);  thoracic  integument  glabrous  (Fig.  595)  . rempeli 

(Plate  9) 

Siphon  index  no  more  than  3.0  (Fig.  596);  thoracic  integument  aculeate  (Fig.  597)  .  21 


.  sU-* s. 


ir . 


Fig.  594  —  iMteral  view  of  siphon  -  Ae.  rempeli  Fig.  596  —  Lateral  view  of  siphon  -  Ae.  taeniorhynchu.s 


Fig.  595  —  Dorsal  view  of  thorax  -  Ae.  rempeli 


Fig.  597  — Dorsal  view  of  thorax  -  Ae.  unpularis 


22(21).  Seta  13-111  long,  single  (Fig.  602);  thoracic  integument  densely  aculeate  (Fig.  603) 


scapularis 
(Plate  12) 


Seta  13-111  short,  multibranched  (Fig.  604); 
605) 


Fig.  602  —  Ventral  view  of  abdominal  sterna  II-IV  -  Ae. 
scapularis 


tortilis 
(Plate  14) 


Fig.  604  —  Ventral  view  of  abdominal  sterna  II-IV  -  Ae. 
tortilis 


thoracic  integument  sparsely  aculeate  (Fig. 


23(4).  Pet  ten  <>(  siphon  with  I  or  more  spines  detached  distalh  dig.  606) 
Pencil  with  spines  more  or  less  e\enl\  spaced  (Fig.  607)  . 


Fig.  606  —  Lateral  view  oj  siphon  -  Ae.  excrucians 


Fig.  607  —  Lateral  view  of  siphon  -  Ae.  melanimon 


24(23).  Seta  1-S  attached  within  pecten  (Fig.  608)  .  25 

Seta  1-S  attached  distal  to  pecten  (Fig.  609)  . 27 


25(24).  Comb  scale  with  large  apical  spine  and  short,  lateral  spinules  (Fig.  610);  seta  1-X  attached 


to  saddle  (Fig.  611)  . cataphylla 

(Plate  10) 

Comb  scale  Fringed  with  subequal  spinules  (Fig.  612);  seta  1-X  attached  ventral  to  saddle 

(Fig.  613)  . 26 


cs 

Fig.  610  —  ('.nmli  scale  Ae.  etitiipli\lln 


Fig.  612  —  ('.nmli  scale  -  Ae.  atrnpalpus 


rig.  oil  —  Latrral  vmr  of  abdominal  segment  X  -  Ar.  rig.  613  —  I  Mirra  I  vmr  of  abdominal  srgmrn!  V  Ar. 

rnlaphxlla  atropalpu  \ 

26(25).  Sola  1-M  long,  reaching  near  to  level  of  seta  1-F  (Fig.  614);  with  34  or  more  comb  scales 

( Fig.  615)  . atrofmlpus 

(PI.  te  13) 

Seta  l-M  short,  only  reaching  near  to  level  of  seta  0-P  (Fig.  616);  with  fewer  than  34  comb 

scales  (Fig.  til  7)  . rpartins 

-  .  i  i  i-r  (Plate  13) 


m\  i 


1  'm 

.  0.  p 

V'  I 


Fig.  til 4  —  Dorsal  i new  of  thorax  -  Ar.  atrofmlpus 


Hg.  616  —  Dorsal  vmr  of  thorax  -  Ar.  cpattiu s 


.or-  I 

■AV 


7  IF 


/.'IV 


hig.  615  —  l.alrral  vmr  of  abdominal  srgmrnl  l  III  Ar.  Fig,  til  7  —  I.atnal  vlnr  of  abdominal  srgmrnl  l  III  Ir. 


27(24).  Antenna  equal  to  length  of  head  capsule,  or  longer  (Fig.  618)  . 28 

Antenna  shorter  than  head  capsule  (Fig.  619)  . 29 


fig  6 1 M  —  Dorsal  vine  of  head  and  antennae  -  Ae.  Fig.  619  —  Dorsal  view  of  head  and  antennae  -  Ae.  vexans 

diantaeus 


28(27).  Seia  I -A  attached  near  middle  of  antenna  (Fig.  620);  with  15  or  fewer  comb  scales  in 

it  regular  row  (Fig.  621)  . < Ham * 

(Plate  2.t) 

Seta  1  -A  attached  to  distal  0.4  of  antenna  (Fig.  622);  with  20  or  more  comb  scales  in  patch 

(Fig.  62$)  . auri/er 

(Plate  14) 


Fig.  620  —  Dorsal  -view  of  head  and  antennae  Ae. 
din  nine ns 


Fig.  622  —  Dnr\al  mew  of  head  and  antennae  -  .  le.  anrifrr 


f  ig.  62  I  —  Lateral  view  oj  abdominal  segment  VIII  -  Ae.  Fig.  623  —  Lateral  view  of  abdominal  segment  VIII  -  Ae. 

diantaeus  aurifer 

29(27).  Thorax  and  abdomen  with  integument  aculeate  (Fig.  624)  .  30 


Thorax  and  abdomen  with  integument  glabrous  (Fig.  625)  .  31 


30(29).  Comb  stales  13  or  fewer  (Fig.  626);  median  spine  of  comb  stale  broad  at  base  (Fig.  627)  . v  sf/emerii 

(Plate  21) 


Comb  stales  14  or  more  (Fig.  628);  median  spine  of  comb  stale  narrow  at  base  (Fig.  629) 


Fig.  626  —  Lateral  view  of  abdominal  segment  VI 1 1  ■  le.  v 
sfieaeern 


.  ■ .  iilalioensis 
(Plate  21) 


I'  ig.  628  —  La  hud  *  new  <*/  abilininnid  v  gmenl  VIII  le.  » 
idalioensis 


Fig.  627  —  Comb  scale  -  Ae.  s.  spencerii 


Fig.  629  —  Comb  scale  -  Ae.  s.  idahoensis 


31(29).  Comb  scales  in  patch  of  18  or  more  (Fig.  630)  . 32 

Comb  scales  in  single  or  irregular  double  row,  usually  17  or  fewer  (Fig.  631)  . 35 


Fig.  630  —  Lateral  view  <>/  abdominal  segment  I'll  I  -  Ae.  Fig.  63 1  —  Lateral  view  of  abdominal  segment  VIII  -  Ae. 

excruciates  intrudens 


32(31).  Siphon  slender,  index  about  5.0  (Fig.  632);  seta  6  usually  single  on  II I- VI  (Fig.  633)  . excruciates 

(Plate  15) 

Siphon  stouter,  index  not  more  than  4.0  (Fig.  634);  seta  6  double  on  I1I-V1  (Fig.  635)  .  33 


Hg.  ti.'l’  —  Dm  'ill  vmr  nj  l/iinii\  mill  hunt  lr.  t  ilin/ii'hi'  I'  ig.  —  Dmuil  ih,i  n/  llimux  mul  hnnl  .  h  .  /Iih’i  \t  tin 


'■?  I  ( .‘i  ) .  Siphon  iiidrx  .‘{..V  1.0  ( Mg.  <*(<!);  bo«l\  mleguiiieiil  glabrous  dig.  till)  . (in  pail)  /hniM  ni' 

( Hate  I J) 

Siphon  index  I. ">-.*>.()  d  ig.  lil‘J):  bo«l\  integument  aeuleate  d  ig  < *1  )  . nlo/iniinlmii 

d’laic  II) 


>Tf 


It  .  //<;,'(  m  i  lit  V  ig.  till!  — 


I'  Ig.  lilt)  —  lull  ml  .■mr  nj  ' i/ilmn 


I  ah  ml  .  n  ,i  "I  Million 


h  .  i ilii/iiiiinlUIII 


Fig.  641  — Dorsal  view  of  thorax  -  Ae.  flavescens 


Fig.  643  —  Dorsal  view  oj  thorax  -  Ae.  aloponotum 


35(31).  Seta  5-C  with  3  or  more  branches  (Fig.  644)  .  36 

Seta  5-C  single  or  double,  rarely  triple  on  both  sides  (Fig.  645)  .  38 


Fig.  644  —  Dorsal  view  oj  head  -  Ae.  nilrudens  Fig.  645  —  Dorsal  -view  oj  head  -  Ae.  mphadopsis 


36(35).  Brant  lies  ol  seta  l-S  rarely  more  than  0.5  length  oF basal  diameter  ol  siphon;  saddle  not 

incised  on  ventral  margin  (Fig.  646)  . vexans 

(Plate  'J(i) 


Brant  lies  ol  seta  l-S  about  equal  to  length  ol  basal  diameter  ol  siphon;  saddle  decph 

incised  on  ventral  margin  (Fig.  647)  .  37 


Fig.  646 — Lateral  view  oj  abdominal  segments  Vlfl-X  -  Ae.  Fig.  647  — Lateral  view  of  abdominal  segments  VIIl-X  -  Ae. 

vexans  euedes 

37(36).  Seta  6  usually  single  on  11I-VI  (Fig.  648);  seta  1-S  with  4  or  more  branches  (Fig.  649)  . intrudens 

(Plate  9) 


Fig.  648  — Dorsal  view  of  abdominal  segments  lll-l'l  -  Ae. 
intrudens 


Fig.  650  —  Dorsal  view  of  abdominal  segments  III  1 7  -  Ae. 
euedes 


r 


Fig.  655  —  Dorsal  vino  of  thorax  -  Ae.  niphadopsis  F  ig.  658  —  Dorsal  vino  of  thorax  -  Ae.  riparius 


Fig.  656  —  Lateral  vino  o)  siphon  -  Ae.  niphadopsis  Fig.  659  —  Lateial  view  of  siphon  -  Ae.  riparius 


40(39).  dumb  with  12  or  more  st  ales:  pet  ten  on  siphon  with  18  or  more  spines  (Fig.  660)  ....  (in  part)  eurdes 

(Plate  15) 

Comb  with  1  I  or  fewer  st  ales;  pet  ten  with  17  or  fewer  spines  (Fig.  661)  . 41 


t  ig.  661  —  l.ateial  view  of  ahdoininal  segment  l  III  Ae 
-.•entro.  ittis 


big.  660  —  Lateial  vine  of  abdominal  segment  I  III  Ae. 

enerles 


43(42).  Comb  with  pointed,  unfringed,  median  spine  (Fig.  668)  .  44 

Comb  scale  rather  blunt  apically,  evenly  fringed  with  short  spinules  (Fig.  669)  . 47 


cs  cs 


Fig.  668  —  Comb  st  air  -  Ar.  purpurcipcs  Fig.  669  —  Comb  scale  -  Ac.  trisrrialus 


44(43).  Boss  of  \cntral  brush  weakly  sderotized;  siphon  without  acus  (Fig.  670)  . papago 

(Plate  24) 

Boss  of  ventral  brush  strongly  sderotized  or  brush  arising  f  rom  grid;  siphon  with  acus 

(Fig.  67 1 )  . 45 


Fig.  67(1  —  Initial  iir.r  of  nbtlumiiiiil  \igonnhl  III  \  F  Fig.  07 I  — lilhial .  7«  a  nf  abtlt’iiiniill  srgmt  nl'l  III  \  At. 

fHlfMtil**  tl  i\CI  ItllU' 


1.5(44 ).  I  nt  eg  u  incnt  of  thorax  and  abdomen  a<  tileate  dig.  l>72 1;  with  3-7  iiiiitli  m  ales  (Fig.  073)  .  .  .  .  fan ptnri  fits 

(Plate  21) 

Integument  of  thorax  and  abdomen  glabrous  ( Fig.  074 ) ;  with  8- 1 2  i  omb  si  ales  ( F  ig.  07.4 1  . 46 


Fig.  672  —  Dorsal  vino  of  thorax  -  .it-,  fmrpureifies 


Fig.  674  —  Dmsal  m 


Fig.  67$  —  Lateral  vine  of  abdominal  segment  l  III  -  Ae. 
fair fin  reifies 


Fig.  675  —  Lateral  view  of  abdominal  segment  l  III  Ae. 

aegyfiti 


16(45).  Couth  stale  with  stout,  suhapital  spines  (Fig.  676);  seta  7-C  single  (Fig.  677) 


.  .  .  aegypti 
(Plate  10) 


Coin!)  st  ale  with  weak,  suhapit  al  spinules  ( Fig.  678);  seta  7-C.  with  $  or  more  brant  lies  ( Fig. 


*'"**)  .  . ^  . muellen 


i  i 


Li 

r.\  a: 


cs 


Fig.  676  —  (.omh  stale  -  Ae.  argxph 


CS 


(Plate  ID) 


Fin.  678  —  ('.omh  sud<  Ae.  mmlltri 


Fig.  677  —  Dorsal  view  of  head  -  Ae.  argypti 


Fig.  679  —  Dorsal  view  of  head  -  Ae.  muelleri 


47(43).  Vent  nil  brush  with  the  2  caudalmost  setae  single  or  double,  usually  with  total  of  6  pairs  of 

fanlike  setae  (Fig.  680)  .  48 

Ventral  brush  with  at  least  one  of  the  2  ea  tidal  most  setae  3-bra  itched  or  more,  usually  with 
a  total  of  either  5  or  7  fanlike  setae  (Fig.  681)  . 51 


Fig.  680  —  Lateral  vine  of  abdominal  segment  X  -  Ae.  Fig.  681  —  Lateral  view  of  abdominal  segment  X  -  Ae. 

\ierren\is  zoosophas 

48(47).  Siphon  with  index  2. 7-3.0,  not  inflated  at  middle,  diameter  at  apex  more  than  0.5  width  of 

diameter  at  widest  point;  tomb  stales  usualh  more  than  15  ( Fig.  682)  . sierrensis 

(Plate  22) 


Siphon  with  index  2.5  m  less,  inflated  at  middle  and  sharply  reduced  at  apex,  less  than  0.5 

width  of  diameter  at  widest  point;  tomb  stales  usually  fewer  than  15  (Fig.  683)  .  49 


lug.  682 — Lateral  view  of  abdominal  segno  nl\  I  III  \  Ae. 

saneO'Is 


lig.  683  —  La  tend  ,  lew  of  ahilaminal  segments  l  1 1  LX  Ae. 
manta  ala 


ilt'MTlirola 
( Plato  22) 


49(48).  Seta  1-X  usually  single,  rarely  double;  pecten  with  7-1  1  spines,  restricted  to  basal  0.2  of 
siphon  (Fig.  684)  . 

Seta  1-X  double,  rarely  single:  pecten  with  10-15  spines,  on  basal  0.25  of  siphon  (Fig.  685)  .  50 


r  ----- 


Fig.  684  — I. a  If  in  I  vine  of  abdominal  srgmnth  I  III -\  If.  Fig.  685  —  I  at  f  ml  vine  of  abdominal  \rf'mnit\  I'll  1-X  -  .If. 
drsrrin  old  mnntii  nla 

50(49).  Setae  1 ,  1 3-1  V,Y  similar  in  si/e  and  number  ol  brain  lies  ( Fig.  686);  seta  7-1’  most  I  \  triple 


( F  ig.  687)  . mnntii  nla 

(Plate  22) 

Seta  I -I  V.V  with  more  branches  and  usually  weaket  than  seta  I  3-1  V.V  ( Fig.  688);  seta  7-P 

usually  double  (Fig.  689)  . varifialfnts 

(Plate  22) 


IV 


V 

I  13 


'  ’.<//  ><  oiiifiih 


I  ig.  688  l)m  \al  ,  rnhal  i •mr  of  abdominal  wginenh  II  I 
If.  .iiiifHil/iin 


Fig.  69 1  —  Lateral  view  of  abdominal  segment  till  -  Ac.  Fig.  693  —  Lateral  view  of  abdominal  segment  I  f II  -  Ac. 
I)  it  rge  ri  I  rise  ria  tus 

2(51.  Saddle  extending  more  than  0.6  distance  to  midventral  line,  seta  1-X  attached 

considerably  dorsad  of  ventral  border  of  saddle;  ventral  brush  with  7  pairs  of  fanlike  setae 


(Fig.  694)  . zoosofthus 

(Plate  24) 

Saddle  not  extending  more  than  0.6  distance  to  midventral  line,  seta  1-X  attached  near  to 

ventral  border  of  saddle;  ventral  brush  with  5,6  pairs  of  fanlike  setae  (Fig.  695)  .  53 


!'i^  694  —  Lateral  vine  of  abdominal  segment  X  -  Ae.  Fig.  695  —  Lateral  vine  of  abdominal  segment  \  -  Ac. 

-.nnsnfihits  trisenalns 


’>3(52)  Ventral  brush  on  segment  X  with  6  pairs  of  fanlike  setae  ( Fig.  696);  at  us  usualh  attat  bed 
to  siphon,  but  if  del  at  lied,  situated  <  lose  to  its  base  ( Fig.  6!  >7);  anal  papillae  not  bulbous. 

dorsal  pail  longer  than  ventral  pair  (Fig.  696)  . Insenatits 

(Plate  16) 

Ye  til  ml  In  1 1  si  i  with  5  pairs  of  fanlike  setae  (lig.  69N);  at  us  t  let  at  lied  anti  removed  f  t  mu 

base  ol  siphon  ( lig  69!  *):  both  pairs  ol  anal  papillae  about  same  length,  bulbous  ( Fig.  69M)  . 54 


F’ig.  090  —  l. atcral  vine  of  abdominal  segment  X  -  Ac. 
triseriatns 


Fig.  <’>97  —  Lateral  vine  oj  Million  -  Ac.  triseriatns 


Fig.  09K  —  Lateral  vine  of  abdominal  segment  X  -  Ac. 


Fig.  099  —  Lateral  vine  of  \if>hon  -  Ac.  Iiendersmii 


.r>!(f>:i).  Ventral  brush  ol  segment  X  will)  2  anteriormost  setae  double  (Fig.  700)  . Iiendcruwi 

(Plate  10) 

Ventral  finish  with  2  anteriormost  setae  3-  or  1-  branehed  (Fig.  701)  . bre/andi 

( Plate  10) 


Fig.  700  —  Inti  ml  vine  of  abdominal  segment  \  h 
licndei  w on 


Fig.  701  -  Lah  nil  vine  o /  abdominal  w  gna  nl  \  h 
In  i  land/ 


r*:>(  12).  I  n<li\  idnal  (  oml)  si  ale  with  median  spine  l..'>  length  ol  si  i  ha  pit  a  I  spi  miles,  or  more  (Fig. 

7021  . 


■>(') 


00 


Indiv  idual  <  omb  si  all  I  ringed  with  siihei|iial  spi  miles  or  with  median  spine  less  than  1.3 
length  ol  suhapiial  spmnles  (Fig.  700)  . 


Fig.  702  —  Coin/)  settle  -  Ac.  imbigcr 


Fig.  70.4  —  Comb  settle  -  Ac.  ttinltiloi 


.">*>( r».">) .  Siphon  index  4. ()-•».();  apical  pectcn  spine  nearh  etpial  to  apical  diameter  oi  siphon  ( Fig. 
704)  . 


.  .  .  .  jilihn 
(Plate  10) 


Siphon  index  usual!)  less  than  4.0;  apical  pet  ten  spine  not  more  than  0.">  apical  diameter 

of  siphon  ( Fig.  70 j)  . .">7 


Fig.  704  —  l.ttlcrttl  vine  of  \ifihon  -  lc.  jihlni 


.•)/(. '»«).  C.tnuh  will)  M-10  stales  (Fig.  700)  . jS 

( iomh  with  IS  oi  more  stales  (Fig.  707)  . .’>9 


Fig.  700  —  Inh  m!  .  oj  iihilnmnial  segment  I  III  Ac.  Fig.  707  —  I nh  in/  ,  n  \r  of  tibtlomnttil  w  g/t/t  )il  I  III  It 

tm/ngei  \/nnii/iin\ 


58(57).  Saddle  extending  near  to  midventral  line;  anal  papilla-saddle  index  less  than  1.5  (Fig. 
708)  . 


,  punctodes 

(Plate  25) 


Saddle  extending  only  about  0.5  to  midventral  line 
(Fig.  709)  . ' . 


;  anal  papilla-saddle  index  2.0  or  more 

. impiger 

(Plate  22) 


Fig.  709  —  Lateral  view  of  abdominal  segment  X  -  Ae. 
impiger 


59(57).  Seta  1-X  shorter  than  saddle  (Fig.  710) 


60 


Seta  1-X  longer  than  saddle  (Fig.  71 1) 


stimulans 


65 


60(59).  Setae  5.6-C  single,  rarely  double  (Fig.  712) 


Seta  5-C  with  2-4  branches,  seta  6-C.  usually  double  (Fig.  718) 

/ 


Fig.  718  —  Dorsal  view  of  head  -  Ae.  slit  lieu 


Fig.  712  —  Dorsal  vine  a)  head  -  Ae.  welaunniui 


61(60).  Seta  1  attached  distad  to  middle  of  siphon  (Fig.  714);  seta  1-M  about  equal  to  seta  2-M  in 

length  (Fig.  715)  . (in  part)  melanimon 

(Plate  23) 


Seta  1  attached  about  at  middle  of  siphon  (Fig.  716);  seta  1-M  longer  than  seta  2-M  (Fig. 


Fig.  715  —  Dorsal  vino  oj  thorax  ■  ,1c.  mrlanirnon  Fig.  717  —  Dorsal  view  of  thorax  -  A r.  stimulant 


62(6 1 ).  Comb  scale  with  1  -3  median  spines  2.0  length  of  suhapical  spin  ides,  or  more  (Fig.  7  1 H); 

usually  with  more  than  35  comb  scales  (Fig.  710)  . nn'adrutis 

(Plate  10) 

( aimb  scale  with  median  spine  about  1 .5  length  of  subapiral  spin  tiles  ( Fig  720);  usually 

fewer  than  35  comb  stales  (Fig.  721)  . stimulant 

(Plate  II) 


Fiir.  718  — (lamb  stair  -  Ac.  ncvatlrntis 


Fitr.  720  —  Comb  tralr  -  Ar.  stimulan 


">  h  X 


/ 


(  \  v-  , 

\\\ 

'  ,  \ 


Fig.  719  —  Lateral  vim  of  abdominal  segment  I'll  l  -  Ae.  Fig.  72 1  -  Lateral  segment  of  abdominal  segment  I'll!  -  Ae. 

nevadensis  stimulates 

63(60).  Seta  1-M  longer  than  seta  3-M  and  seta  5-C  (Figs.  722,  723)  . mercurator 

(Plate  1 1) 

Seta  1-M  shorter  than  seta  3-M  and  seta  5-C  (Fig.  724,  725)  .  64 
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Fig.  722  —  Dorsal  view  of  thorax  -  Ae.  men  orator 


Fig.  724  —  Dorsal  view  of  thorax  -  Ae.  stirtieus 


64(63).  Siphon  index  3. 2-4.0  (Fig.  726);  comb  scale  with  stout,  subapical  spinules  (Fig.  727)  (in  part)  /Ittvescens 

(Plate  12) 

Siphon  index  2. 5-3.0  (Fig.  728);  comb  scale  with  subapical  spinules  weak  (Fig.  720)  . slit  lint  s 

(Plate  25) 


Fig.  727  —  Comb  stale  ■  Ac.  /Invest  cits  Fig.  720  —  Comb  stale  -  Ac.  slit  lints 


65(50).  Posterior  border  of  saddle  aciculate  (Fig.  730).  seta  l-M  with  3-6  branches  (Fig.  731)  . schiznfnmix 

(Plate  26) 

Posterior  bordet  ol  saddle  without  a<  ic  ulae  (Fig.  732);  seta  l-M  single  (Fig.  73!))  . tihongiins 

(Plate  0) 


Fig.  /.30  —  l.nleitil  eiew  ol  nbdomninl  seomenl  ,\  -  Ac. 


Fig.  732 


l.tlletttl  vie\e  of  fihfltitiinifil  segment  \  ■  Ac. 


/ 


Fig.  731  —  Dorsal  vino  of  thorax  -  Ac.  srhiiopinax 


Fig.  733  —  Dorsal  view  oj  thorax  -  Ae.  abongiras 


66(55).  Seta  5-C  with  4  or  more  branches,  seta  6-C  with  3  or  more  branches  (Fig.  734) 


Seta  5-C  with  1-3  branches,  rarely  4-branched;  seta  6-C  single  or  double,  rarely  triple  (P  ig. 
735)  . 


Fig.  731  —  Dorsal  fine  of  head  -  Ac.  pullatus 


Fig.  735  —  Dorsal  vine  oj  head  -  Ac.  dorsalis 


67(66).  Seta  l-M  about  length  ol  antenna,  or  longer  (Figs  736.  737) 
Seta  l-M  much  shorter  than  antenna  (Figs.  73K,  7311)  . 


Fig.  74  1  —  Lateral  view  of  abdominal  segment  I  II l  -  Ae. 
pionip.s 


F  ig.  743  —  Lateral  view  of  abdominal  segment  l’ III  -  Ae. 
pullatus 


b9(b8).  Seta  5-M  branched  (Fig.  744):  seta  1-X  about  0.5  length  of  saddle  (Fig.  745)  . pullatus 

(Plate  27) 

Seta  5-M  single  (Fig.  74b);  seta  l-X  about  equal  to  length  of  saddle  (Fig.  747)  . eantator 


(Plate  19) 


n 


i 

/' 


r\r1 

\v  ■ 


lag.  741  —  Dorsal  ra  w  of  thorax  Ae.  pullatus 


Fig.  74.)  —  Dorsal  view  at  thorax  -  ,le.  mutator 


rig.  745  —  Lateral  vine  of  abdominal  segment  a  -  Ae.  Fig.  747  —  Lateral 

jnillatus 

7()(t>7).  Seta  1-X  not  attached  to  saddle;  siphon  index  less  than  2.5  (Fig.  748) 


Fig.  747  —  Lateral  view  of  abdominal  segment  X  -  Ae. 


. login 

(Plate  19) 


Seta  l-X  attached  to  saddle;  siphon  index  5.0  or  more  (Fig.  749)  .  71 


V"-.  '  /'/'.'i 
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Fig  748  —  Lateral  view  of  abdominal  srgments  I  /  II  \  l<  Fig  7  19  /  ohm  I  view  of  abdominal  segments  I’ll  l-X  -  Ae. 

logoi  i.  i  anndeti'ls 

7  I  ( 711).  (  a  null  sc  ale  with  a  pic  a  1  and  snhapic.il  spines  nine  It  si  on  ui  than  latci  a  I  spi  miles  (Fig.  75(1'; 

seta  ti-l.ll  with  4.4  Inane  lies  (Fig.  751)  . thihaalti 

(Plate  24) 

(annh  scale-  (ringed  with  snhcc|iial  spmnles  (Fig.  752).  seta  ti-l.ll  elonhle  (Fig.  754)  . r.  t  anadensis 

i .  malhrsoni 
(Plates  14.  18) 


Fig.  750  - —  Comb  scale  -  Ac.  lliibaulti 


Fig.  752  —  Comb  scale  -  Ac.  c.  canadensis 


I 


6 


Fig.  75  1  —  Dorsal  view  of  abdominal  segments  l-ll-  Ae.  Fig.  755  —  Dorsal  mar  of  abdominal  segments  - 1 -II  -  Ac.  c. 
lliibaulti  i  anadensis 


72((>t>).  Scia  1-X  c(|iial  in  length  of  saddle,  or  longer  (Fig.  754) 


upta  miger 
(Plate  27) 


Seta  I  X  shorter  than  saddle  (Fig.  755)  .  7S 
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73(72).  Seta  1-M  about  equal  to  length  of  antenna,  or  longer  (Figs.  756,  757)  .  74 

Seta  1-M  si  -rtf'  han  antenna  (Figs.  758,  759)  . 76 


Fig.  757  —  Dorsal  view  of  head  -  Ae.  dorsalis  Fig.  759  —  Dorsal  view  of  head  -  Ae.  increpitus 


74(73).  Pecten  extending  to  distal  0.5  of  siphon,  the  1 ,2  apicalmost  spines  stouter  than  preceding 

two  and  about  2.0  length  of  seta  2-S  (Fig.  760)  . (in  part)  campestris 

(Plate  12) 

Pecten  in  basal  0.5  of  siphon,  the  2  apicalmost  spines  not  much  stouter  than  preceding 

two  and  about  equal  to  seta  2-S  (Fig.  761)  . . 75 


Fig.  760  -  iMteral  view  of  siphon  -  Ae,  campestris  Fig.  761  —  Lateral  view  of  siphon  -  Ae.  dorsalis 


75(74).  Seta  1-X  about  0.5  length  of  saddle  (Fig.  762);  the  4  setae  5,6-C  usually  single  or  the  total 

single  and  branches  of  branched  setae  rarely  more  than  7  (Fig.  763)  . dorsalis 

(Plate  18) 

Seta  1  -X  almost  equal  to  length  of  saddle  (Fig.  764);  the  4  setae  5,6-C  usually  branched,  the 

total  single  and  branches  of  branched  setae  usually  10,  not  fewer  than  8  (Fig.  765)  . grossbecki 

(Plate  22) 


Fig.  762  — Lateral  view  of  abdominal  segment  X  -  Ae. 
dorsalis 


Fig.  764  —  Lateral  view  of  abdominal  segment  X  -  Ae. 
grossbecki 
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Fig.  763  —  Dorsal  view  oj  head  -  Ae.  dorsalis 


Fig.  765  —  Dorsal  view  of  head  -  Ae.  grossbecki 


76(73).  Comb  scales  36  or  more,  with  median  spine  no  stouter  than  suhapieal  spinules  (Figs.  766, 
767)  . 


Comb  scales  fewer  than  35,  with  median  spine  stouter  than  suhapieal  spinules  on  at  least 
some  scales  (Figs.  768,  769)  . 


.  communis 


churcliillensis 
(Plates  17.  20) 


For  provisional  separation  of  communis  and  churchitlcnsis,  see  F.llis  and  Brust  (167). 


Fig.  766  —  Lateral  view  of  abdominal  segment  VIU  -  Ae. 
communis 


Fig.  768  —  Lateral  view  of  abdominal  segment  Vltl  -  Ae. 
melanimon 


Fig.  767  —  Comb  scale  -  Ae.  communis  Fig.  769  —  Comb  scale  -  Ae.  melanimon 

77(76).  Pecten  extending  distal  to  middle  of  siphon  (Fig.  770);  seta  1-1  V,V  short,  multibrant  lied 

(Fig.  771)  . (in  p;  irt)  melanimon 

(Plate  23) 


Pecten  confined  to  basal  0.5  of  siphon  (Fig.  772);  seta  l-IV.V  long,  single  to  triple  (Fig. 


Fig.  770  —  Lateral  view  of  siphon  -  Ae.  melanimon 


Fig.  77 1  —  Dorsal  view  of  abdominal  segments  IV -V  -  Ae. 
melanimon 


PS 


Fig.  772  —  Lateral  view  of  siphon  -  Ae.  increpitus 


Fig.  773  —  Dorsal  view  of  abdominal  segments  IV-V  -  Ae. 
increpitus 


78(77).  Setae  1,3-P  usually  single  (Fig.  774);  seta  5-C  single  (Fig.  775);  saddle  finely  aciculate 

along  posterior  border  (Fig.  776)  . implicatus 

(Plate  24) 


Setae  1 ,3-P  usually  double  (Fig.  777);seta  5-C  double  or  triple  (Fig.  778);  saddle  coarsely 

aciculate  along  posterior  border  (Fig.  779)  . increpitus 


Fig.  774  — Dorsal  view  of  thorax  -  Ae.  implicatus 


Fig.  777  —  Dorsal  view  of  thorax  -  Ae.  increpitus 


Setae  5-7-C  small,  single  or  double  (Fig.  780);  seta  6  plumose  on  1-V1  (Fig.  781) 

Setae  5-7-C  large,  multibranched,  plumose  (Fig.  782);  seta  6  nonplumose  on  I V-VI  (Fig. 


2(1).  Setae  2-C  (inner  dypeals)  widely  separated,  closer  to  setae  3-C  (outer  clypeals)  than  to  each 


other  (Fig.  784);  seta  13-II-V  and  VII  usually  3-branched  (Fig.  785)  . barberi 

(Plate  30) 

Setae2-C  close  together,  closertoeach  other  than  to  setae  3-C  (Fig.  786);seta  13-II-V  and 

VII  usually  single  (Fig.  787)  . judilhae 

(Plate  30) 


Fig.  787  —  I'enlral  vietv  of  abdominal \<gmentsll-l'll  -An. 


Fig.  785  —  I’ential  view  of  abdominal  segments  II -III  -  An. 


3(1).  Seta  S-C  unbranched  (Fig.  788)  . 

Seta  3-C  with  5  or  more  branches  (Fig.  789) 


Fig.  788  —  Dorsal  view  of  head  -  An.  albimanus 


4 

6 


Fig.  789  —  Dorsal  view  of  head  -  An.  quadrimaculatus 


4(3).  Seta  1-I-VII  palmate,  leaflets  with  margins  smooth  (Fig.  790);  setae  2, 3-C  aciculate  (Fig. 

791)  . albimanus 

(Plate  30) 


Seta  1  palmate  on  III-VII,  leaflets  with  serrate  margins  (Fig.  792);  setae  2,3-C  smooth' 

(Fig.  793)  . 5 


Fig.  790  —  Dorsal  view  of  abdominal  segments  I -VI I  -  An. 
albimanus 


Fig.  792  — Dorsal  view  of  abdominal  segments  l-l  'll  -  An. 
pseudopunrtipennis 


pig  791  —  Dorsal  view  of  head  -  An.  albimanus 


Fig.  793  — Dorsal  view  of  head  -  An.  pseudopunctipennis 


5(4).  Spiracular  apparatus  with  caudal  margin  of  posterolateral  spiracular  lobe  produced  into 

elongated,  dark  process  (Fig.  794);  seta  2-1 V  single  (Fig.  795)  . pseudopunctipennis 

(Plate  28) 


Spiracular  apparatus  without  elongated  process  on  caudal  margin  of  posterolateral 

spiracular  lobe  (Fig.  796);  seta  2-IV  usually  double  or  triple  (Fig.  797)  . franciscanus 


Fig.  794 — Spiracular  apparatus  -  An.  pseudopunctipennis  Fig.  796  —  Spiracular  apparatus  -  An.  franciscanus 


Fig.  795  —  Dorsal  view  of  abdominal  segment  IV  -  An. 
pseudopunctipennis 


Fig.  797  —  Dorsal  view  of  abdominal  segment  IV  -  An. 
franciscanus 


6(3).  Seta  3-C  with  fewer  than  1 1  branches  (Fig.  798)  . atropos 

(Plate  28) 

Seta  3-C  dentritic,  densely  branched  (Fig.  799)  . 7 


7(6).  Seta  0  well  developed  on  IV,V,  with  4  or  more  branches,  about  equal  in  size  to  2-1  V,V  (Fig. 


800)  . crucians 

(Plate  31) 

Seta  0  minute  on  IV, V,  single  to  triple,  much  smaller  than  2-1V.V  (Fig.  801)  . 8 


Fig.  803  —  Dorsal  view  of  thorax  -  An.  ivalkeri 


Fig.  805  —  Dorsal  view  of  thorax  -  An.  quadrimacv latus 


9(8).  Seta  1-1 V-VI  fully  palmate,  l-III  and  VII  not  more  than  0.7  as  large,  leaflets  usually  with 

marginal  serrations  fine  (Fig.  806)  .  10 

Seta  1-III-VII  fully  palmate,  apical  0.5  of  leaflets  with  coarse  marginal  serrations  (Fig. 


Fig.  806  —  Dorsal  view  of  abdominal  segments  I  -I'll  -  An.  Fig.  807  —  Dorsal  view  of  abdominal  segments  I -VI I  -  An. 

hraillexi  quatlnmanilalas 


10(9).  Seta  l-III  better  developed  palmate  seta  than  1-1  (Fig.  808);  seta  5-11  usually  with  fewer 


than  9  branches  (Fig.  809)  . hraillexi 

(Plate  29) 

Seta  l-III  not  much  better  developed  palmate  seta  than  l-l  (Fig.  810);  seta  5-11  with  9 or 

more  branches  (Fig.  811)  . georgianus 

(Plate  30) 


Fig.  808  — Dorsal  vine  of  abdominal  segments  I -VII  -An. 
bradleyi 


Fig.  810  — Dorsal  view  of  abdominal  segments  l -VII  -  An. 
georgianus 
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Fig.  800  —  Dorsal  view  of  abdominal  segment  l!  -  An. 
bradleyi 


Fig.  811  —  Dorsal  view  of  abdominal  segment  II  -  An. 
georgianus 


I  1(0).  Seta  2-C  usually  with  2-5  branches  in  outer  0.5  (Fig.  812) 


....  ear  lei 
(Plate  28) 


Seta  2-C  simple  (Fig.  818)  . 12 


2 


Fig.  812  —  Dorsal  view  oj  head  An.  earlei 


Fig.  813  — Dorsal  view  of  head  -  An.  t/uadrimarulatus 


12(11).  Alveoli  of  setae  2-C  separated  by  more  than  diameter  of  one  alveolus;  setae  8 , 9-C  large, 

usually  with  8-10  branches  (Fig.  814)  . quadrimaculatus 

(Plate  31) 

Alveoli  of  setae  2-C  closer  together  than  diameter  of  one  alveolus;  setae  8 , 9-C  smaller, 

usually  with  5-7  branches  (Fig.  815)  . 13 
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Fig.  814  —  Dorsal  view  of  head  -  An.  quadrimandatus 


_ / 


Fig.  815  —  Dorsal  view  of  head  -  An.  ftunilipentus 


13(12).  Setae  2-IV.V  usually  single  (Fig.  816)  . 

Setae  2-IV.V  usually  double  or  triple  (Fig.  817) 


Fig.  816  —  Dorsal  vino  of  abdominal  segments  IV -V  -  An. 
occidentalis 


. occidentalis 

(in  part)  perplexens 
(Plates  30,  29) 

. 14 


Fig.  817  —  Dorsal  view  of  abdominal  segments  IV-V-  An. 
punctipennis 


14(13).  Segments  IV-V1  with  3  small,  accessory,  tergal  plates  (Fig.  818);  seta  1-A  attached  at  or 

distal  to  basal  0.33  of  antenna;  dorsal  apotome  with  integument  spotted  (Fig.  819)  . Jreeborni 

(Plate  31) 

Only  1  accessory,  tergal  plate  on  1 V-VI  (Fig.  820);  seta  1-A  attached  within  basal  0.33  of 

antenna;  dorsal  apotome  with  integument  irregularly  banded  (Fig.  821)  . punctipennis 

(in  part)  perplexens 

Y  — — -  — . _ y  ,  _  (Plate  29) 

V  .  r  i — 


Fig.  818  —  Dorsal  view  of  abdominal  segments  I  V-VI  -  An. 
freeborn/ 


Fig.  820  —  Dorsal  view  of  abdominal  segments  IV -VI  -  An. 
punctipennis 


819  —  Dorsal  view  of  head  -  A  n.  freeborni 


Fig.  821  — Dorsal  view  of  head  -  An.  piinetipennis 


KEY  TO  FOURTH  STAGE  LARVAE  OF  THE  GENUS  CULEX 


Seta  6-C  with  3  or  more  branches  (Fig.  822)(subgenus  Culex)  . ‘2 

Seta  6-C  single  or  double  (Fig.  823)  . H 


5 

1 

\ 

\ 


g.  822  —  Dorsal  vine  of  head  -  Cx.  pi  for  ns  Fig.  823  —  Dorsal  i'iew  of  head  -  C.x.  lerritans 


Siphon  ariculate.  with  larger  aciculae  apirally  (Fig.  824);  segment  \  with  2  anal  papillae 

(Fin.  Ki.»)  . hahawensi 

(Plate  2' 

Siphon  not  aeieulate  (Fig.  826);  segment  \  with  4  anal  papillae  (Fig.  827)  . 


Fig.  825  —  Lateral  view  of  abdominal  segment  X  -  Cx.  Fig.  827  —  Lateral  view  of  abdominal  segment  X  -  Cx. 

bahamensis  pipiens 


3(2).  Pecten  reaching  distal  0.75  of  siphon,  apical  4,5  spines  large  (Fig.  828)  . interrogator 

(Plate  32) 

Pecten  confined  to  basal  0.33  of  siphon,  spines  not  unusually  large  (Fig.  829);  . 4 


Fig.  828  —  Lateral  view  of  siphon  -  Cx.  interrogator 


Fig.  829  —  Lateral  vine  of  siphon  -  (lx.  tarsalis 


4(3).  Siphon  setae  long,  irregularly  placed,  mostly  single  (Fig.  830)  . 5 

Siphon  setae  placed  lineally,  sometimes  with  1 ,2  pairs  dorsallv  out  of  line,  mostly  branched 

(Fig.  831)  . '. . . ' . 0 


Fig.  830  —  Ixiteral  vine  of  siphon  -  Cx.  restuans 


Fig.  831  —  Lateral  view  of  siphon  -  Cx.  tarsalis 


5(4).  Antenna  not  markedly  constricted  distally,  seta  1-A  attached  near  middle  (Fig.  832)  . restuans 

(Plate  38) 

Seta  1-A  attached  at  constriction  in  outer  0.33  of  antenna,  distal  part  more  slender  (Fig. 

833)  . thnambus 


(Plate  39) 


6(4).  Siphon  with  several  spines  near  apex  (Fig.  834)  . coronator 

(Plate  35) 

Siphon  without  spines  near  apex  (Fig.  835)  . 7 


Fig.  834  —  Ixitrral  view  of  siphon  -  C.x.  coronator  Fig.  835  —  I.olnol  vine  of  siphon  -  C.x.  torso lis 


7(6).  Siphon  with  setae  in  straight  line,  usually  with  5-9  pairs  (Fig.  836)  . 8 

Siphon  with  3-5  pairs  of  setae  not  all  in  straight  line.  1 .2  pairs  dorsallv  out  of  line  (Fig.  837) 


1 92 


Fig.  836  —  Lateral  view  of  siphon  -  Cx.  tarsalis 


Fig.  837  — Lateral  view  of  siphon  -  Cx.  pipiens 


8(7).  Siphon  index  4. 5-5. 5,  usually  with  5  pairs  of  setae  (Fig.  838) 


Siphon  index  8.0  or  more,  with  6-9  pairs  of  setae  (Fig.  839) 


. . .  tarsalis 
(Plate  34) 

.  chidesleri 
(Plate  34) 


Fig.  838  —  Lateral  view  of  siphon  -  Cx.  tarsalis 


Fig.  839  —  Lateral  view  of  siphon  -  Cx.  chidesleri 


9(7).  Siphon  with  3  pairs  of  setae  (Fig.  840) 


Siphon  with  4,5  pairs  of  setae  (Fig.  841) 


Fig.  840  —  Lateral  view  of  siphon  -  Cx.  declarator 


declarator 
(Plate  36) 

. 10 


10(9).  Siphon  index  4. 0-5.0  (Fig.  842)  . 11 

Siphon  index  6. 0-8.0  (Fig.  843)  . 12 


Fig.  842  —  Lateral  view  of  siphon  -  Cx.  pipiens  Fig.  843  —  Lateral  vine  of  siphon  -  Cx.  salinarius 

1 1(10).  Aciculae  on  dorsoposterior  aspect  of  saddle  much  larger  than  those  at  dorsal  middle  (Fig. 

844);  seta  6-IIl.IV  usually  triple  (Fig.  845)  . pens 


X  *  -  fc 


Aciculae  on  dorsoposterior  aspect  of  saddle  not  much  larger  than  those  at  dorsal  middle 

(Fig.  846);  seta  6-III.IV  usually  single  or  double  (Fig.  847)  . pipiens 

_  _  jfuinqufjasciatus 


-‘I’-f  ... 


So  y 


Fig.  844  —  Lateral  vieu>  of  abdominal  segment  X  -  Cx.  pens  Fig.  846  —  Lateral  view  of  abdominal  segment  X  -  Cx. 

pipiens 
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Fig.  845  — Dorsal  i>iew  of  abdominal  segments  lll-IV  -  Cx. 
peus 


Fig.  847  —  Dorsal  view  of  abdominal  segment  II I -II'  -  Cx. 
pipiens 


12(10).  Thoracic  integument  with  tine  aculeae;  seta  1-M  subequal  to  2-M  (Fig.  848);  seta  l-X 

single  (Fig.  849)  . nigiipalpus 

(Plate  87) 

Thoracic  integument  glabrous;  seta  1-M  much  longer  than  2-M  (Fig.  850);  seta  l-X 

usually  double  (Fig.  851)  . 18 
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;  !  I 

\  i 


Fig.  848  —  Dorsal  view  of  thorax  -  Cx.  nignpalpus  Fig.  850  —  Dorsal  view  of  thorns  -  Cx.  salinanus 


1 94 


Fig.  849  —  Lateral  view  of  abdominal  segment  X  -  Cx.  Fig.  851  —  Lateral  view  of  abdominal  segment  X  -  Cx. 

nignpalpus  salinarius 

13(  12).  Siphon  usually  with  5  pairs  of  setae,  most  often  2  pairs  dorsally  out  of  line  (Fig.  852)  . . .  erythrothorax 

(Plate  34) 

Siphon  usually  with  4  pairs  of  setae,  only  1  pair  dorsally  out  of  line  (Fig.  853)  . salinarius 

(Plate  35) 


Fig.  852  —  lateral  view  of  siphon  -  Cx.  erythrothorax  Fig.  853  —  lateral  view  oj  siphon  -  Cx.  salinarius 


14(1).  Pet  ten  spines  without  lateral  denticles  (Fig.  854);  seta  4-A  much  shorter  than  2, 3-A  (Fig. 

855)(subgenus  Tinolestes)  . latisquama 

(Plate  24) 

Pecten  spines  with  lateral  denticles  (Fig.  856);  seta  4-A  about  as  long  as  2, 3-A  (Fig.  857)  . 15 


Fig.  854  —  Lateral  view  of  siphon  -  Cx.  latisquama  Fig.  856  — lateral  view  of  siphon  -  Cx.  penator 


A. 


Fig.  855  —  Dorsal  view  of  head  -  Cx.  latisquama 


Fig.  857  —  Dorsal  view  oj  head  -  C\.  pen  atm 


15(14).  Pecten  spines  with  1-4  lateral  denticles;  seta  2-S  straight;  siphon  without  subdorsal  setae 

(Fig.  858)(subgenus  Neoculex)  . 16 


Pecten  spines  with  10  or  more  denticles;  seta  2-S  strongly  curved;  siphon  with  1  or  more 


Fig.  858  —  Lateral  view  of  siphon  -  Cx.  territans  Fig.  859  —  Lateral  view  of  siphon  -  Cx.  peccator 


16(15).  Setae  5 , 6-C  about  equal  in  length,  double  (Fig.  860);  seta  la-S  about  1.5  longer  than 


distance  from  its  alveolus  to  base  of  siphon  (Fig.  861)  . arizonensis 

(Plate  32) 

Seta  6-C  longer  than  5-C,  usually  not  both  double  (Fig.  862);  seta  la-S  not  more  than  1 .2 

longer  than  distance  from  its  alveolus  to  base  of  siphon  (Fig.  863)  .  17 


to  -  S 


fig.  KOI  —  ImIiioI  view  of  \iphoi  -  Cx.  arizonensis 


Fig.  H63  —  Lateral  vine  n/  siphon  -  Cx.  territans 


17(16).  Siphon  6.0-8.0  longer  than  basalmost  seta,  index  7. 0-9.0  (Fig.  864)  . apicalis 

(Plate  33) 

Siphon  less  than  6.0  longer  than  basalmost  seta,  index  usually  less  than  7.0  (Fig.  865)  .  18 


Fig.  864  —  Lateral  view  of  siphon  -  Cx.  apicalis 


Fig.  865  —  Lateral  view  of  siphon  -  Cx.  territans 


18(17).  Seta  5-C  with  3  branches,  seta  6-C  double  (Fig.  866)  . reevesi 

(Plate  33) 

Seta  5-C  single  or  double,  seta  6-C  usually  single  (Fig.  867)  .  19 


Fig.  866  —  Dorsal  view  of  head  -  Cx.  reevesi  Fig.  867  — Dorsal  view  of  head  -  Cx.  territans 


19(  18).  Seta  5-C  single,  occasionally  double  or  triple  (Fig.  868);  abdominal  segments  111-V  evenly 

pigmented  (Fig.  869)  . territans 

(Plate  33) 


Seta  5-C  double,  rarely  triple  (Fig.  870);  abdominal  segments  111  and  V  more  darkly 
pigmented  than  IV  (Fig.  871)  . 


/ 

/  '' 


. . .  boharti 
(Plate  35) 
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Fig.  868  —  Dorsal  view  of  head  -  Cx.  territans 


Hg.  870  —  Dorsal  view  of  head  -  Cx.  hohorti 


Fig.  869  —  Dorsal  view  of  abdominal  segments  lll-V  -  Cx. 
temtans 


Fig.  871  — Dorsal  view  of  abdominal  segments  lll-V  -  Cx. 
boharti 


20(15).  At  least  some  comb  scales  with  large,  median  spine  (Fig.  872)  .  21 

All  comb  scales  evenly  fringed  with  subequal  spinules  (Fig.  873)  . 22 
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Fig.  872  —  Comb  scale  -  Cx.  pilosus 


Fig.  873  —  Comb  scale  -  ('.x.  atratus 


21(20).  Siphon  distinctly  curved,  index  4.5  or  less,  distalmost  seta  very  near  apex  (Fig.  874)  . pilosus 

(Plate  32) 


.  enaticus 
(Plate  37) 


Siphon  only  slightly  curved,  if  at  all,  index  6.0  or  more,  distalmost  seta  not  near  apex  ( Fig. 
875)  . 


I 


I 


22(20).  Siphon  index  more  than  7.0  (Fig.  870)  . 23 

Siphon  index  7.0  or  less  (Fig.  877)  .  24 


N 


Fig.  870  —  l. literal  vine  of  siphon  -  Cx.  opisthopus 


Fig.  877  — Lateral  vine  of  siphon  -  Cx.  percator 


P 
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23(22).  Seta  7-1  double  (Fig.  878);  saddle  not  acioulate  dorsoposteriorly  (Fig.  879)  . opisthopus 

(Plate  36) 

Seta  7-1  single  (Fig.  880);  saddle  with  large  aciculae  dorsoposteriorly  (Fig.  881)  . atratus 

(Plate  34) 


199 


Fig.  H79  —  l -literal  vine  of  uuhl/e  -  Cx.  opisthopus 


Fig.  881  —  l.alnal  vine  of  saddle  ■  Cx.  atratus 


24(22).  Comb  scale  short,  the  fringed  apical  portion  about  length  of  basal  portion,  no  elongation 


in  middle  (Fig.  882)  . abominator 

(Plate  32) 

Comb  scale  long,  with  a  narrow  elongation  in  middle  between  base  and  apical  fringed 

portion  (Fig.  883)  .  25 


Fig.  882  —  Comb  scale  -  Cx.  abominator  Fig.  883  —  Comb  scale  -  Cx.  iolambdis 


25(24).  Seta  5-C  thin,  much  thinner  and  0.5  or  less  length  of  seta  6-C,  without  aciculae  (Fig.  884)  .  26 

Seta  5-C  stout,  about  0.75  length  of  6-C,  lightly  aciculate  (Fig.  885)  .  27 


Fig.  884  —  Dorsal  vine  of  head  -  Cx.  f> creator  Fig.  885  —  Dorsal  vine  of  head  -  Cx.  iolambdis 

26(25).  Seta  2-S  without  secondary  tooth;  net  ten  spine  with  1 5  or  more  line,  lateral  denticles  ( Fig. 

N86)  . auips 

(Plate  32) 


Seta  2-S  with  secutidarx  tooth;  pet  ten  spine  with  fewer  than  12  coarser,  lateral  denticles 
(Fig.  887)  . 


.  .  pei  catiir 
(Plate  38) 


Fig.  886  —  l.a trial  j'irxr  oj  siphon  -  (,x.  anips 


Fig.  887  - 1. atrial  vine  oj  siphon  -  C.x.  prnatoi 


27(2')).  Seta  j-( i  usually  double;  length  ot  setae  1-C  mostly  no  longer  titan  0.6  the  distance  between 


their  bases  (Fig.  888)  . iolamh/J/s 

(Plate  (in) 

Seta  ')-(!  usually  triple;  length  of  setae  l-C  mostly  at  least  0.7  the  distance  between  their 

bases  ( Fig.  880)  . wnlicnnani 

(Plate  88) 


/ 


Fig.  888  —  Dorsal  view  oj  head  -  f.v.  mlamhihs  Fig.  880  —  Dorsal  x'/rxr  oj  head  -  6v.  niulrrnnant 


KKY  TO  FOUR  !  II  ST  A  OF.  I.ARVAK  OF  1  FIF.  (IFNI'S  U  I.ISIJ  l 


I.  Siphon  with  row  of  8-11  setae  along  midveutral  aspect  (Fig.  800)(subgenus  (  '.lunar urn  )  . ntrlunitm 

(Plate  12) 


Siphon  with  setae  otherwise  distributed,  no  midveutral  row  (Fig.  801) 


890  —  Lateral  view  of  siphon  -  (is.  inelanura 


Fig.  891  — Lateral  view  oj  siphon  -  (is.  mornata 


Antenna  longer  than  head,  seta  1-A  attached  todistal  0.33  (Fig.  892);  siphon  without  row 
of  single  setae  distal  to  pecten  (Fig.  893){subgenus  (iulieella)  . 


Antenna  shorter  than  head,  seta  1-A  attached  near  to  middle  (Fig.  894);  siphon  with  row 
of  single  setae  distal  to  pecten  (Fig.  895)(sul)genus  (iuhseta )  . 


893  —  Lateral  view  of  siphon  -  (is.  nwrsitans 


Fig.  89f>  —  Lateral  vine  of  siphon  (is.  inoinatm 


3(2).  Seta  5-C  usually  with  7  or  more  branches  (Fig.  896);  ventral  brush  of  segment  X  with 

16-18  fanlike  setae  (Fig.  897);  seta  7-C  mostly  with  9  or  more  branches  (Fig.  896)  . minnesotae 

(Plate  45) 


Seta  5-C  usually  with  5  or  fewer  branches  (Fig.  898);  ventral  brush  with  19-22  fanlike  setae 

(Fig.  899);  seta  7-C  mostly  with  8  or  fewer  branches  (Fig.  898)  . morsitans 

(Plate  48) 


-n,  7, 

J 

r 

/ ,  -  >V  - 


— Y..V .  x  X.  . 

fig.  s<>7  /  nit  ml  ,•»«';<  "I  iihiltimimil  \t  i;>iii  iil  \ 

tUftlllt  \nftn 


fig.  899  —  l.iilrrnl  vine  of  ubiliiiniual  srgmt'iit  X  ■  (\. 
mar\iltin.\ 


Sei.u-  (>-(  Mimlai  in  m/c  and  luunbei  ut  brandies  (Fig.  900)  . 

Nci.i  •>-(  null  I  eu  ci  In .im  lies  .iml  iimi.iIK  soineuh.il  longer  than  seta  .'»-(!  (Fig.  901) 
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.  imfmth'iis 

(Plate  47) 


1(2). 


/I 


\/ 

V- 


Fig.  900  —  Dorsal  view  of  head  -  Cs.  impatiens 


Fig.  90 1  —  Dorsal  view  of  head  -  Cs.  inornata 


5(4).  Seta  4-C  nearly  equal  in  size  to  setae  5,  6-C  (Fig.  902);  saddle  with  coarse  aciculae 

dorsoposteriorly  (Fig.  903)  . partireps 

(Plate  41) 


Seta  4-C  much  shorter  and  with  branches  thinner  than  setae  5 , 6-C  (Fig.  904);  saddle  not 

aciculate  dorsoposteriorly  (Fig.  905)  . 6 


Fig.  902  —  Dorsal  vine  oj  head  -  Cs.  partireps 


Fig.  904  —  Dorsal  view  oj  head  ■  Cs.  inornata 


909  —  Dorsal  vitav  of  lliorax  -  C.s.  alnskarnsis 


Pig.  911  —  Dorsal  vine  oj  thorax  -  Cs.  inridrns 


KEY  TO  FOURTH  S  I  ACT.  LARVAE  OF  THE  GENUS  DEISOCERITES 


Seta  0-1 1  single  (Fig.  912):  seta  l-S  with  -4-0  branches  (Fig.  913) 
Seta  0-11  double  (Fig.  91-4);  seta  l-S  double  or  triple  (Fig.  91')) 


iiiathcsoui 

(Plate  42) 


12  —  Dorsal  vinr  of  abdominal  srginrnl  II  -  Dr. 
mathrsoni 


Fig.  91-4  —  Dorsal  virxr  of  abdominal  srgnirnt  II  -  l)r. 
ftsrudrs 


i  - 


913  —  I. atrial  vino  of  siphon  -  Dr.  mathrsoni 


i-.g.  9i r.  —  I. atrial  vn-.r  of  siphon  Dr.  psrmtrs 


KEY  TO  FOURTH  STAGE  LARVAE  OF  THE  GENUS  MANSONIA 


Ventral  brush  of  segment  X  with  4  pairs  of  setal  tufts  attached  to  grid  (Fig.  920);  comb 

scale  slender,  with  single  spine  (Fig.  921)  . lililla m 

(Plate  47) 

Ventral  brush  with  3  pai;  s  of  setal  tuf  ts  attached  to  grid  (Fig.  922);  comb  scale  broader, 

with  several  stout,  subequal  spinules  (Fig.  923)  . dyari 

(Plate  46) 


I)  —  Lateral  vine  of  abdominal  segment  X  -  Ma. 
h!  ill  am 


F  ig.  922  — Lateral  view  of  abdominal  segment  X  -  Ma.  dyari 


Fig.  921  — C.oirib  \eale  -  Ma.  Iitillans 


Fig.  923  —  Comb  scale  -  Ma.  dxari 


KEY  l  ()  FOURTH  STAGE  LARVAE  OF  THE  GENUS  ()RTH()I>()I)()MYIA 


Seta  l-.N  tiNii.ilb  with  3,4  hraiiches.  Mil>e<|tial  in  length  to  diameter  of  siphon  at  level  of 
att.K  hineiit;  without  tergal  plate  on  V 1 1 1  (Fig.  924)  . 


. alba 

(Plate  41) 


Seta  I  -S  usiialh  with  6  or  more  brain  lies,  much  longer  than  diameter  of  siphon  at  level  of 
attac  hnient:  with  large  tergal  plate  on  VIII  (Fig.  925)  . 


Fig.  924  —  Lateral  view  of  siphon  and  abdominal  segment 
VIII -Or.  alba 


Fig.  925  —  Lateral  view  of  siphon  and  abdominal  segment 
VIII  -  Or.  sign  if  era 


2(1).  Seta  1-S  with  branches  longer  than  distance  from  it  alveolus  to  apex  of  siphon  (Fig.  926); 

dorsal  pair  of  anal  papillae  much  longer  than  saddle  (Fig.  927)  . kummi 

(Plate  47) 

Seta  1-S  with  branches  no  longer  than  distance  from  its  alveolus  to  apex  of  siphon  (Fig. 

928);  dorsal  pair  of  anal  papillae  no  longer  than  saddle  (Fig.  929)  . signifera 


(Plate  41) 


Fig.  927  —  Lateral  view  of  abdominal  segment  X  -  Or. 


Fig.  929  —  Lateral  view  of  abdominal  segment  X  -  Or. 


KEY  TO  FOURTH  STAGE  LARVAE  OF  THE  GENUS  PSOROPHORA* 


1 .  Head  capsule  truncate  anteriorly  (Fig.  930);  pecten  with  12  or  more  filamentous  spines 
(Fig.  931);  antenna  small,  hardly  reaching  beyond  anterior  border  of  head  (Fig.  930) 

(subgenus  Psorophora)  . 2 

Head  capsule  rounded  anteriorly  (Fig.  932);  pecten  with  fewer  than  1 0  pecten  spines,  not 

produced  into  filaments  ( Fig.  933);  antenna  reaching  well  beyond  anterior  border  of  head 

(Fig.  932)  . 3 


Fig.  930  —  Dorsal  x'iew  of  head  -  P\.  n/iala 


v — 

Fig.  932  —  Dorsal  vine  of  haul  Ps.  tiistolor 


■  S.  ^  -  V  ' 


PS 


S 


PS 


I 


Fig.  931  —  Lateral  view  of  siphon  -  Ps.  hoxeartlii 


Fig.  933  —  Lateral  view  oj  siphon  -  l‘s.  eolumhuir 


2(1).  Seta  l-X  with  3.)  branches  from  near  base  (Fig.  93-1)  . riliata 

(Plate  43) 

Seta  l-X  single  or  branched  some'  distance  distal  to  base  (Fig.  935)  . hownnhi 

(Plate  48) 


* 4  lie  larva  ol  /Y  niexnana  is  unknown. 


Fig.  93-4  — Lateral  vine  of  abdominal  segment  X  -  Ps.  ciliata  Fig.  935  —  Lateral  vine  of  abdominal  segment  X  -  Ps 

hmeardii 

3(  I).  Antenna  shorter  than  head  (Fig.  936),  if  not  (discolor),  then  seta  1-S  with  at  least  some 
branches  equal  to  length  of  siphon  (F'ig.  937);  seta  6-S  on  anterolateral  spiracular  lobe 
shorter  than  apical  diameter  of  siphon  (Fig.  937)(subgenus  Grabhamia)  . 


Antenna  about  equal  to  length  of  head  or  longer  (Fig.  936).  if  not  (ryanescens),  then  seta  6-S 
siihequal  to  apical  diameter  of  siphon  (Fig.  939);  seta  1-S  much  smaller  than  length  of 


fig.  936  —  Donut  vine  of  bead  ■  Ps.  columbine  Fig.  938  —  Dorsal  vine  of  head  -  Ps.  ferox 


fig.  937  —  Lateral  vine  of  siphon  ■  Ps.  dlstolnr 


Fig.  939  —  Lateral  vine  of  siphon  -  Ps.  ryanescens 


.  .  discolor 
(Plate  45) 


4(5).  Antenna  longer  than  head,  sinuate,  somewhat  inflated  in  distal  0.5  (Fig.  940);  seta  1-S  very 
large,  with  some  branches  at  least  equal  to  length  of  siphon  (Pig.  941)  . 


Antenna  shot  ter  than  head,  slightly  curved,  not  inflated  (Fig.  942);  seta  1-S  much  shorter 

than  length  of  siphon  (Fig.  943)  . 5 


\ 


Fig.  94  1  —  I .iilcr a!  vino  of  siphon  -  Ps.  discolor  Fig.  943  —  Lateral  vino  of  siphon  -  Ps.  columbine 


5(4).  Setae  5  .  <>-(,  shorter  than  antenna,  with  4  or  more  branches  (Fig.  944)  . columbine 

(iin/uuiis 
(Plate  40) 

Setae  5  ,  (»-C  about  equal  to  length  of  antenna,  or  longer,  single  to  triple  (Fig.  945)  . 0 


Fig.  945  —  Dorsal  vmr  of  load  -  Ps.  signipennis 


Fig.  944  —  Dorsal  vine  oj  hind  -  I’s.  niliimliiae 


* 


a 

a 


Fig.  949  —  l. ater a!  view  of  siphon  -  Ps.  rxanesrens 


Fig.  951  —  Lateral  view  oj  siphon  -  Ps.  f'erox 


8(7). 


Siphon  index  2. 5-5.0,  without  subapical,  narrowed  part  (Fig.  952);  with  4-fi  prenatal 

fanlike  setae  (Fig.  955)  . johnstnnni 

(Plate  55) 


Siphon  index  5.5  or  more,  with  distinct  subapical,  narrowed  part  (Fig.  954);  with  7  or  more 

prenatal  tanlike  setae  (Fig.  955)  . 9 


I 


Fig.  952  —  Lateral  x  new  of  a  plum  -  I's.  i<ilnistimii  Fig.  954  —  Lateral  x'lexe  a/  siphon  -  /V  liorriila 


4 


Hg.  955  —  Lilli  ial  x'lexe  of  ahihinnnal  segment  X  l’\. 
jolnistnmi 


l  ig.  955  —  l  ateral  x'lexe  of  ahilnnmial  segment  \  -  / V 
Inn  i  ala 


21  1 


(8).  Antenna  subequal  to  median  length  of  head  (Fig.  956)  . 10 

Antenna  distinctly  longer  than  median  length  of  head  (Fig.  957)  . 11 


A 


Fig.  956  —  Dorsal  view  of  head  -  Ps.  horrida  Fig.  957  —  Dorsal  view  of  head  -  Ps.  ferox 


10(9).  Seta  6-1 V- VI  medium-sized,  not  as  long  as  succeeding  segment,  double  or  triple  (Fig.  958); 

seta  I-S  subequa!  to  seta  2-S  (Fig.  959)  . horrida 

(Plate  47) 


Seta  6-1 V- VI  stout,  much  longer  than  succeeding  segment  (Fig.  960);  seta  1-S  much  longer 
than  seta  2-S  (Fig.  961)  . 


malhe.soni 
(Plate  46) 


/ 


fig.  958  —  Dorsal  -view  of  abdomen  Ps.  horrida 


fig.  960  —  Dorsal  view  of  abdomen  ■  Ps.  malhesnni 


Fig.  959  —  Lateral  view  of  siphon  -  Ps.  horrida 


Fig.  961  — Lateral  view  of  siphon  -  Ps.  mathesoni 


1 1(9).  Seta  6-1 V- VI  single  or  double  (Fig.  962);  individual  branches  of  setae  5, 6-C  nearly  equal  in 


length  (F'ig.  963)  . ferox 

(Plate  44) 

Seta  6-1 V- VI  with  3  or  more  branches  (Fig.  964);  individual  branches  of  setae  5, 6-C  not 

equal,  at  least  one  shorter  and  weaker  (Fig.  965)  . longxpalpits 

(Plate  49) 


f  ig.  962  —  Dorsal  x’iexe  of  abdominal  segments  III  I  -  Ps.  Fig.  964  —  Dorsal  x’iexe  of  abdominal  segments  ll'-l  7  -  Ps. 

Jerox  longipalpus 


Fig.  963  —  Dorsal  x'irxr  of  brail  -  l\.  ferox 


Fig.  965  —  Dorsal  x'irxr  of  brail  -  Ps.  longifiolpus 


KEY  TO  FOURTH  STAGE  LARVAE  OF  THE  GENUS  URANOTAENIA 


I.  Seta  5-C  double  or  triple,  seta  6-C  single,  coarse  but  not  spiniform  (Fig.  966)(subgenus 


Pseudofira/hia )  . a.  anhydor 

a.  syntheta 
(Plate  42) 

Setae  5,  6-C  single,  stout,  spiniform,  spinulate  (Fig.  967)  (subgenus  Uranotaenia)  . 2 


Fig.  966  —  Dorsal  vino  of  haul  -  L'r.  a.  synthela  Fig.  967  — Dorsal  view  of  head  -  Ur.  sapphtrina 


2(  I ).  Seta  3-P  more  than  0.5  length  of  seta  J-P,  with  4-8  branches  (Fig.  968);  seta  6-1,11  double 
(Fig.  969)  . . . 

Seta  3-P  much  less  than  0.5  length  of  seta  l-P,  with  8-10  branches  (Fig.  970);  seta  6-1,11 
triple  (Fig.  971)  . 


. lowii 

(Plate  49) 


sapphirina 
(Plate  49) 


Fig.  968  —  Dorsal  vino  of  thorax  -  Ur.  lowii 


Fig.  970  — Dorsal  view  of  thorax  -  Ur.  sapphiruia 


/  ii 


s.x  6  ' 

<  / 


Fig.  960  — Dorsal  vino  of  abdominal  segments  I -I I  -Lr.  Fig.  971  —  Dorsal  view  of  abdominal  segments  l -II  -  L'r. 
/mail  sapphmua 


KEY  TO  FOUR  TH  STAGE  LARVAK  OF  THE  GENUS  WYEOMYIA 


Setae  1-3-X  single,  seta  4-X  with  7  or  more  branches  (Fig.  972);  seta  5-C  with  3.4  branches 

(Fig.  973)  . mitrhelhi 

(Plate  45) 

Setae  1-3-X  not  all  single,  seta  4-X  with  no  more  than  6 branches  (F'ig.  974);  seta  5-C  simple 

(Fig.  975)  . 2 


T  . '> 


APP 


Fig.  972  —  Lateral  view  of  abdominal  segment  X  -  IVy. 
mitrhelhi 


F  ig.  974  —  Lateral  view  of  abdominal  segment  X  -  IVy. 
smithii 


Fig.  973  —  Dorsal  mew  of  head  -  IVy.  mitrhelhi 


Fig.  975  —  Dorsal  vine  of  head  -  ll  y.  smithii 


i 


2IH 


Siphon  index  about  6.0  (Fig.  976);  seta  4-X  with  1 ,2  long  and  3,4  short  branches  (Fig.  977); 

several  setae  on  siphon  double  or  triple  (Fig.  976)  . vanduzeei 

(Plate  46) 

Siphon  index  about  4.0-5.0(Fig.  978);  seta  4-X  with  2,3  long,  subequal  branches  (Fig.  979); 

setae  on  siphon  all  single  (Fig.  978)  . 3 


7  —  Lateral  view  of  abdominal  segment  X  -  Wy.  Fig.  979  —  Lateral  view  oj  abdominal  segment  X  -  Wy. 

vanduzeei  smithii 

Abdominal  segment  X  with  2  anal  papillae  (Fig.  980);  seta  14-M  stouter  than  seta  1 4-P  ( Fig. 


981)  . smithii 

(Plate  39) 

Segment  X  with  4  anal  papillae  (Fig.  982);  seta  1 4-P  stouter  than  seta  14-M  (Fig.  983)  . haynei 

(Plate  34) 


g)  —  Lateral  view  oj  abdominal  segment  X  -  U'y.  Fig.  982  —  Lateral  view  oj  abdominal  segment  X  -  H’v. 


GEOGRAPHICAL  DISTRIBUTION  OF  THE  CULICIDAE  OF  NORTH 

AMERICA,  NORTH  OF  MEXICO 


Closely  associated  with  the  identification  of  any  taxon  is  its  geographical  distribution.  The 
process  of  identification  will  be  greatly  influenced  and  assisted  by  knowing  the  limits  of  dispersion 
of  the  fauna  with  which  you  are  working.  Obviously,  if  you  determine  that  a  specimen  is  a 
particular  species  and,  by  checking  its  distribution,  discover  that  you  collected  it  outside  of  its 
known  range,  you  will  check  it  again.  In  this  publication,  identification  and  distribution  have  been 
linked,  so  that  the  user  can  check  one  against  the  other. 

fables  2-4  list  the  species  and  subspecies  and  the  slates/provinces  from  which  they  have  been 
reported.  Table  2  registers  1 0 1  species  and  subspecies  from  the  24  eastern  states  of  the  USA  and 
the  District  of  Columbia:  fable  3,  142  species  and  subspecies  from  the  24  western  states;  and  Table 
4,  79  species  and  subspecies  from  Canada  and  Alaska.  Of  the  107  taxa,  75  occur  in  the  contermin¬ 
ous  48  states  and  in  Canada/Alaska  (the  latter  two  are  lumped  because  they  share  a  similar 
mostjuito  fauna):  moreover,  87  taxa  are  found  in  the  48  states,  but  not  in  Canada/Alaska,  and  5  are 
restricted  to  the  latter  area.  Comparing  Canada  with  Alaska,  each  has  three  species  not  found  in 
the  other  area,  i.e.,  Canada:  .4c.  churchiUensis,  Ae.  rempeli  and  Ae  logoi;  Alaska:  Ae.  punctodes,  Ae. 
ventroviltis  and  (,.\.  partireps.  A/-,  churchillensis  is  a  sibling  species  of/fr.  communis  ( 1 67).  Ae.  rempeli  has 
also  been  reported  from  the  Union  of  Soviet  Socialist  Republics  (154)  so  has  wider  distribution 
than  the  Canadian  records  would  indicate.  'Therefore  both  of  these  could  occur  in  Alaska.  All 
three  Alaskan  taxa  are  potential  members  of  the  Canadian  fauna  (505).  As  far  as  Ae.  logoi  is 
concerned  it  belongs  to  the  fauna  of  the  Oriental  biogeographical  region  and  is  apparently  a  recent 
introduction  into  British  Columbia. 

( )f  the  102  taxa  distributed  in  the  48  states,  82  are  disseminated  in  both  the  eastern  and  western 
blocks  of  states  as  listed  in  fables  2,  8.  Only  1 9  are  restricted  to  the  eastern  states,  while  three  times 
that  many  (01)  are  confined  to  the  West.  In  all.  14,  or  74 '/< ,  of  those  found  only  in  the  East,  are 
limited  to  peninsular  Florida  with  a  few  extending  into  southern  Georgia.  The  western  states,  on 
the  other  hand,  with  their  plains,  high  mountains  and  deserts  offer  a  wide  variety  of  weather 
conditions  and  habitats  which  has  resulted  in  the  development  of  a  diverse  mosquito  fauna,  unique 
to  the  West.  In  fact,  three  western  stales,  Texas,  Arizona  and  California,  have  three  species  each 
not  occurring  in  any  other  political  unit  of  the  region. 

There  follows  in  this  section  maps  which  depict  the  distribution  in  North  America,  north  of 
Mexico,  of  all  107  taxa  now  known  in  the  culicid  fauna,  except  /’v.  varipes ,  for  which  at  present 
specific  distribution  is  indefinite  (see  ref.  38).  They  have  been  drawn  as  accurately  as  possible 
within  the  limits  of  available  information  on  occurrence  in  the  states  and  provinces  of  the  region, 
also  referred  to  as  political  units.  Because  of  the  paucity  of  inf  ormation  about  some,  the  distribu¬ 
tional  limits  of  the  taxa  necessarily  had  to  be  estimated.  Many  are  depicted  as  having  discontinuous 
distribution  based  on  available  records  and  whether  it  is  real  or  imagined  remains  to  be  deter¬ 
mined  by  f  urther  study  .  No  attempt  has  been  made  to  delineate  within  political  units  exactly  in 
which  parts  such  widespread  species,  as.fr.  vexatis.  have  been  found. 

In  studying  the  biogeographical  distributional  patterns  exhibited  by  the  mosquito  fauna  in 
North  America,  north  of  Mexico,  two  paths  of  dispersal  are  very  evident.  Southern  taxa,  such  as 
Ae.  ihibanlli  and  /\.  ferux  (Plates  23.  44),  have  apparently  spread  northward  using  the  lowlands  of 
the  valley  of  the  Mississippi  River  and  its  tributaries  and  the  coastal  plain  of  the-  Atlantic  (  )e  ran.  (  >n 
the  other  hand,  northern  species,  such  as  .fr.  inmminii\  and  Ae.  he\i>ilunlii\  (Plates  17.  20).  have 
dispersed  .southward  along  the  high  ranges  ol  the  western  Rocky  Mountains.  It  appeal  s  that  the 
eastern  Appalachian  range  lacks  either  sultic  ient  altitude  or  possibly  layorable  breeding  sites  at 
t  he  higher  cley  at  ions  to  support  the  non  hern  fauna.  I  loryerer.  the  Appalac  Ilian  area  has  not  been 
studied  in  depth  and  its  mosquito  fauna  is  not  v\ell  documented. 

Another  notecvorlln  dispersal  pattern  is  ihcavoiclanc  e  ol  the-  soul  It  crest  cm  stales  be  such  species 
as.fr.  slirlirus.  Ae.  Iiendeixoni  nm\('.x.  rrsOimn:  see  Plate's  25.  10,38.  They  have1  been  able*  to c oloni/e 
large  areas  of  North  America  but  not  the  southrvest.  Apparently .  liter  simply  cannot  tolerate  the 
dry  c -lunate  and  tr  pcs  ol  habitats  found  there’.  (  )u  the  miter  hand,  rvielcsprcael  spec  ies.  sue  h  as  0  . 
dor\ah\,  Ae.  x'rxuns  and  Gy.  Iui\idi\  (see  Plates  18.  20.  34)  are  ccell  adapted  and  It, ire  successfully 
thrived  in  the  dry  areas  of  the  southwestern  l  SA. 


One  species.  Ae.  aegypti,  presents  a  peculiar  distributional  problem.  Christophers  (531)  stated 
that  temperature  limits  its  dispersal,  and  in  North  America  it  is  restricted  to  that  part  south  of  a 
January  isotherm  of  1 .8°C  (35°F)  and  a  July  isotherm  of  23.9°C  (75°F).  That  agrees  quite  well  with 
our  limits  indicated  on  Plate  10  as  the  extreme  range.  Rozeboom  (532)  spoke  of  three  zones  in 
relation  to  its  limit  of  distribution:  the  zone  of  continuous  breeding,  the  zone  of  egg  survival  in 
overwintering  diapause,  and  the  temporary  summer  zone  with  incursions  during  the  warm 
months  and  complete  winter  dieoff.  On  Plate  10.  then,  the  usual  range  marks  the  limits  of 
continuous  breeding,  while  the  extreme  range  would  include  the  latter  two  categories.  In  prepar¬ 
ing  the  map  we  also  considered  the  records  of  Morland  and  Tinker  (318)  and  Tinker  and  Hayes 
(467)  whose  distribution  of  aegypti  was  based  on  actual  surveys. 

The  study  of  Wood  et  al.  (505)  and  our  own  review  of  the  specimens  in  the  L'.S.  National 
Museum  have  lead  to  the  conclusion  that/fw.  orntlrntahs  Dyar  and  Knab  does  not  occur  in  Canada 
nor  Alaska,  as  depicted  In  references  106,  135.  190.  448.  Gjullin  et  al.  (192)  had  previously  stated 
that  Alaskan  records  for  An.  oaidrntulis  referred  to  An.  rarlri.  Although  we  list  it  for  Washington 
State,  there  is  some  doubt  that  it  really  is  found  there  (see  505). 

An  analysis  of  the  known  distribution  of  the  North  American  mosquitoes  in  other  parts  of  the 
world  reveals  that  only  48,  or  28.7^  .  are  indigenous,  not  found  outside  of  the  region.  The  number 
and  proportion  in  each  biogeogi  aphical  region,  area  or  specific  country  are  given  below. 
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Caribbean 
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only 

Mexico  only 

40 
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1 

0.6 

Cuba  only 

1 
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1  Jim  Judes  tlx.  jnjmus  whit  h  .ilsomc  ms  in  the  Southern  Nootropil  ;il  and  Sunt  hern  F.thiopian  regions  anti  two  spin  ies.  Ar. 
(lnt\ah\  and  Ar.  stHtirus  width  likewise  are  distributed  in  Mexico. 

for  the  general  distribution  of  each  taxon  outside  out  region,  if  applicable,  see  the  Systematic 
Index  section,  page  2. The  sources  lor  this  dispersal  information  have  been  principalis  Knight  and 
Slone  (519)  and  Knight  (518). 

In  all.  83  species  found  in  North  America,  north  of  Mexico,  also  are  distributed  in  Mexico.  Of 
the  total.  33  taxa  on  ur elsewhere  in  (he  Nootropic  al  biogeogi  aphit  al  region,  2  are cosmot topical.  5 
share  the  Caribbean  islands  with  Mexico,  3  are  Molarctic  or  worldwide  and  extend  into  Mexico, 
and  40  are  known  onl\  from  Mexico  outside*  the  target  area.  1  lie  c  entral  highlands  of  Mexico  and 
Baja  California  arc-  considered  part  of  the-  Neat  cl  ic  biogeographic  a  I  region,  w  bile  t  he  low  lands  arc 
me  luded  in  the  Neotropical  zone-.  ( )l  the  40  taxa.  18  spec  ies  have-  Neat  die  distribution  in  Mexico; 
and  the-  olhei  22  are  dispersed  in  the  Neotropic  al  lowlands  although  some  also  mat  oe  e  ur  in  the 
highlands.  In  reality  then  58,  or  34.7‘<'  of  taxa  occ  urring  in  North  America,  north  of  Mexico,  arc1 
also  part  of  the  Neotropical  fauna.  The  works  of  Vargas  (533)  and  Vargas  and  Mat  tme/  l’alac  ios 
(534)  have-  been  helpful  in  understanding  the-  distribution  of  the-  Mexie  an  c  tilic  id  fauna.  Vargas 
(hit .  <  it.  i  also  reported  that .  If.  punt  tm  .  .If.  nnpigri .  Ar.  sprniTiii,  and  ( .5.  nnpntirn\  have  been  collected 
in  Mexico;  but  their  known  distributions  are  so  far  removed  from  Mexie  o  that  the-  tee  orels  need 
further  confirmation;  sec-  Plates  13.  21.  22,  47. 

For  3  I  of  the  taxa,  distributional  maps  have  been  pre\  iouslc  published  and  have-  been  used  as  t  lie 
basis  lor  those  shown  here.  Their  sources  have  been  acknowledged  in  the-  c  apt  ions.  I  he  other  1 36 
delimitations  shown  on  the  maps  are  originals,  except  that  the  northern  extremes  of  72  of  the  75 
( '.anadian  taxa  were  delimited  with  the  help  of  maps  and  information  given  by  Wood  et  al.  (505). 
I  he  captions  of  each  of  the  succeeding  plates  have  been  organized  in  the  following  manner: 

1 .  Stales  of  the  I’nited  Stales  of  America,  using  the-  official  Vniteel  States  Post  Office  Department 
two  letter  abbreviations,  tabulated  in  alphabetical  order  according  to  the  spelling  of  the  state. 

2.  Provinces  of  Canada,  using  the  general  acc  epted  abbreviations;  3.  In  most  instances,  a  refer¬ 
ent  e  to  taxonoim  listed  as  "1  a\.'.  is  followed  In  the  numbers  of  the  retei  cutes  in  the  bibliography 
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which  contain  information  on  some  aspect  of  the  taxonomy  of  that  species.  The  numbers  in 
parentheses  within  the  lists  of  states  and  provinces  indicate  the  bibliographic  reference  which  first 
cited  the  occurrence  of  that  species  in  that  political  unit. 

It  must  be  understood  that  the  starting  point  for  this  publication  was  the  monograph  of 
Carpenter  and  l.a  Casse  ( 106),  and  that  the  references,  which  they  cited  verifying  the  occurrence 
of  a  species  in  a  given  political  unit  are  not  repeated  here,  but  the  user  is  referred  to  their  treatise. 
Additionally,  where  applicable,  there  is  a  notation  with  substantiating  reference  if  a  species  was 
previously  reported  to  have  been  found  in  a  political  unit  and  subsequently  determined  that  it  did 
not  actually  occur  there.  The  meaning  of  the  abbreviations  for  the  states  and  provinces  will  be 
found  listed  on  the  inside  cover  of  the  publication.  Listed  under  the  name  of  each  species  included 
in  the  identification  keys  is  a  plate  number,  l  itis  refers  to  the  map  on  which  appears  the 
geographical  distribution  of  that  species. 

In  preparing  a  presentation  of  geographical  distribution  a  nagging  question  to  face  is  the 
problem  of  doubtf  ul  records.  All  mosquito  specialists  who  have  been  responsible  for  mosquito 
records  in  particular  political  units  have  an  obligation  to  preserve  in  an  acceptable  manner  voucher 
specimens  for  each  species  known  to  occur  within  its  boundaries.  Published  reports  of  species 
found  in  siates/provinces  ought  to  be  verif  ied  by  sample  specimens.  In  the  years  since  1955  a  large 
number  of  doubtful  records  have  been  settled  (see  captions  on  Plates  9-49)  and  those  responsible 
must  be  commended.  Some  still  remain  in  doubt  and  the  following  17  records  have  not  been 
included  either  because  they  are  quite  far  removed  from  the  known  range  of  the  species  or  a 
specimen  may  have  been  collected  mam  veins  ago  and  no  further  evidence  exists  that  the  species  is 
indeed  it  part  of  the  fauna. 
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TABLE  2.  SYNOPSIS  OF  THE  OCCURRENCE  OF  MOSQUITO  SPECIES 
IN  THE  EASTERN  UNITED  STATES 
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Ac.  abserratus 


Ac.  aegypti 
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Mosquito  Sfurirs 
Cs.  alaskaensis 
C s.  impaticas 
Cs.  int  ideas 
Cs.  inornaia 
Cs.  mclannra 
(•s.  niinncxoiae 
CX.  moisilans 
Cs.  particeps 
IV.  mathesoni 
IV.  pseudes 
Ht>.  icpiinus 
Ma.  til ilhms 
( )r.  alba 
( >r.  kummi 
<  )r.  si^nilera 
IN.  ciliata 
IN.  columbiac 
IN.  ( oalinnis  complex 
I’s.  cvanescens 
s.  discolor 
IN. lerox 
IN.  Iion  ida 
IN.  howardii 
IN.  lonippalpus 
IN.  malhesoni 
I’s.  mexii  ana 
IN.  sijsaipemiis 
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Mosquito  Species 
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Ac*,  abserratus 
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Ac.  cantatoi 


Ac.  cataphvlla 


Ac.  ciHirchillcnsis 


Ac.  <  mcrcus 


Ac.  communis 


Ac.  denials 


Ac.  diantacus 


Ac.  dorsalis 


Ac.  cxc  riu  ians 


Ac.  I  in  Ini 


las  esc  ens 


Ac.  Iicndcrsoni 


Ac.  hcxodoniiis 


Ac.  implied 


Ac.  iinpiicaius 


Ac.  mi  reputes 


Ac.  nut  ndens 


Ac.  niclaniinon 


Ac.  incicuiaini 


Ac.  niipipcs 


Ac.  mi'i < mini  nils 


Ac  pionips 


Ac.  iirmoi  ,ins 


Ac.  piini  lodes 


u.  _  Z 

. — ■  , — „  , — .'Ow  Xcm  “C 

_  -  jss  s-  ^  -  ;  - 

%  Z  ~  *  5  Ip;  § 

r..*  =  2  -S  ■  ~  -z-z  «  5  2  a  .c  « 

5  *.=  -=.£=  -  *  ~  >  ~  =  =  a  ■*  . 

<  <  ca  3  -i  £  Y.  Y  ~  Y.  C  £  ~  C>  c/5  >• 


IBBB3I 

IBBBE3I 


■■BBBB3BI 


■IEI IQD 

Jena 


laDBaanaBBaaDD 

IBDBBBEbBBIBMEIB 


SbSSb8bBbbS3B3 

■bbbqcibbe3ebqb9 

«BaflBDBiiBlH 

■BBBBBBBflflBB 


ukon 


TABLE  4  (CONTINUED) 


c 


Mosquito  Species 

Ae.  punctor 

Ac.  rempeli 

Ae.  riparius 

Ac.  schi/opinax 

Ac.  sierrensis 

Ac.  sollicitans 

Ac.  s.  idahocnsis 

Ac.  s.  spciucrii 

Ac.  Stic  tic  us 

Ac.  stiimilans 

Ac.  thlbaulti 

Ac.  tngoi 

Ac.  triseriatus 

Ac.  trivittatus 

Ac.  vcntrovittis 

Ac.  vcxaus 

An.  barbcri 

An.  carlci 

An.  ircebonii 

An.  punt  tipcnnis 

An.  <|uadtimat  attains 

An.  walked 

Ct|.  pet  tut  bans 

Cx.  pipiens 

Cx.  festuans 

( !x.  latsalis 

( !x.  ten  itans 

( V  alaskaensis 

Cs.  unpaticns 

Cs.  nu  idcns 

Cs.  inornala 

Cs.  niclaniua 

( V  niinncsoiac 

<  ,s.  niorsilaiis 

C.s.  panic t-ps 

Or.  alba 

( )r.  signilcra 

IV  c  iliata 

IV  columbiac 


■CM ■■ 


TABLE  4  (CONTINUED) 


Alaska 

Alberta  1 

ea 

IS 
”5  5 

d5  £ 

Labrador 

Manitoba 

New  Brunswick 

Newfoundland 

1 

.2 

0 
u 
c  n 

ca 

> 

£ 

— 

2 

0 

Prince  Edward 
Island _ 

Quebec  j 

Saskatchewan 

Yukon 

IN.  ferox 

■ 

■ 

■ 

■ 

■ 

D 

I’s.  signipennis 

■ 

■ 

■ 

■ 

★ 

Ex.  r.  septentrionalis 

■ 

□ 

Ur.  sapphirina 

■ 

■ 

■ 

□ 

★ 

VVv.  stnithii 

J 

L_ 

a 

□ 

□ 

□ 

a 

□ 

□ 

a 

3 

Yukon 


ABORIGINIS  ttXB 
INTRUDERS  ESSS-ThI 
REMPELI  UTTTTrTm 
TAERIORUWCHUS  K WW 


v— ^ 


C.,  Am  r  i  can  Hap  Company, 
New  York  licence  No.  l8kg8 

CLEARTYPE 


OUTLINE  MAP 

NORTH  AMERICA 


Plain  *).  Disti  iluiiioii  ot  .lnlr\  aborigine  -  ISA:  A  K.  1 1 ).  OR.  \\  A  ( 1  ()(»(:  CANADA:  IU 1  (  I  (Hi).  N<  >1  in 
SASk  CWO):  Tax.  279.  ,lnln  mini, Inn  -  I  SA:  Ak.  CO.  C  I  .  ID.  MF.  M  X.  Ml.  MS, 
MI.MI.  \V.  ND.OR.  PA,  RI.SD.  I  I  .  XVA,  \\  I .  \VX  ( I  ()(.).  N|  ( 1:0);  (  AN  ADA:  All  A. 
BC.  1  AB.  MAN.  NIC  NS.  PI  1  ( 1  (Hi).  N F  1.1) (TOO).  ON  1  (27).  PO<  I  .*.;>).  SASKCWdi:  I  ax. 
27H.  :»(!.•).. -By/, 'MPW/W;  -  CANADA:  NXV  I  .  PQ  ( l()fi).  ON  l  (.V  ».*»);  I  ax.  I.V1.279.  Cl  I.  .VIA. 
.Inin  If, n,wrh\»< hits  -  CS  X:  XI  .  AR.CA.C  I  .  I)F.  DC.  I  I  .  C A.  I  X.  MI).  M  X.  X1S.  N|.  NY. 
NC.  PA.  RI.  SC.  IX.  \  A  <  1  (Hi).  A/  CIS')).  KS  CO  I).  Nil  (7  I).  Ok  (21.*..  22*0.  Nm  in  NM 
(*>02):  Map  modilicd  alici  kin^lu  (2  IS);  la\.  .‘O.  270. 


ABCERRATUS 
AEGYPT1 : 

Extreme  Range 

Usual  Range  EZZJQ 

BRELAND 1  MBMM 
CATAPHYLLA  EV1 
NEVADENSIS  S =3 


C..  American  Map  Cotipjny  , 
New  York  license  No.  I8A98 

CLJARTYPE 
OUTLINE  MAP 

NORTH  AMERICA 


ATIMAlV  HW**’**1  ^ 
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(A2A).  No!  in  MIX  Hi)  noi  1  1  (AAH):  CANADA:  All  A.  1H.  I.A1C  MAN.  NIC  NW  1  .NS. 
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CANADA:  All  A.  BC.  I  AIK  MAN.  NIK  NKI.l).  NM  I.  NS. ON  I.  IM  I.  P(.KSASk.  VI  k 
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(  I  33).  BO,  N  \V  I  .  SASK  ( 30.3);  Lax.  I  OS.  270.  003.  300.  30.3.  310.  Anlr\  ext  rut  tuns  -  l  SA: 
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C.’.C.  MN  l  M>).  OR  \\  \  i  I'M));  (  \\  \  1 ) A ;  Al  l  \.  IU  1  \ H.  MAN.  \\\  1  .  (>\  I  .  1  *(. » . 
SASK.  VI  K  i  Mm',,;  I  ms  I  At',.  J u A .  _? 7 ' » .  Mr, 


CANTATOR  E22SE3 

muelleri  kxxxxi 

RIPARIUS  ora 

togoi  ana 

VENTROVITTIS  C =3 


t.  ,  A«dun  tup  Ccx^)*ny, 

Ne«  VorV  license  Mo.  l8*»98 

CLEARTYPE 

OUTLINE  MAP 

NORTH  AMERICA 


Plato  19.  Distribution  of  Antn  amUtUn  -  I  SA:  Cl.  1)K,  MK.  Ml).  MA.  Ml.  N|.  NV.  PA.  Rl.  YA 
(KMi).  KY  (Knapp,  in  lid.  1978).  OH  (852);  CANADA:  NB.  NS.  PKI  (KMi).  LAB.  PQ 
(291).  NMD  (178);  Tax.  279.  ■><>'>..  bv/o  mu, Uni  -  ISA:  A/.  (I(«i).  NM  (88<i).  IN  <(il): 
Map  modified  alter  Zavotlink  (al  l);  Tax.  .‘Ilia,  51  \.Anlr\  njunnn  -  I  SA:  Ak.  IA.  Ml. 
MN.  M  l  .  NY.  Nl).  \V I  ( 1  (Hi).  MO  (127).  011  (852).  Not  in  CO  (212)  not  MY  Clad); 
CANADA:  ALIA.  BC.  MAN.  N\V  I.  ON  I  .  SASK.  Yl  k  (  I  (Mil.  NB  (529).  NS  (50.5).  PO 
(15.5);  Tax.  I Hti.  20a.  279.  505.  Aid is  Ih/jiii  -  CANADA  :  BC  (1.87);  lax.  505.  Anlr\ 
vnitrm'ittis  -  I  SA:  CA.  ID.  \VA  (  KMi).  AK  (  18).  AZ  (8(H).  OR  (190).  C  I  (8.80).  MY  (881): 
lax.  279,  8.81. 


CHURCHILLENSIS  CSSSa 
HEXODONTUS  C CT1 
SOLLICITANS  E55553 


I  t  7 


L.,  American  Hap  Common y . 
Ncm  York  License  No  181*98 

CLEARTYPE 


OUTLINE  MAP 

NORTH  AMERICA 


Plalf  20.  Distribution  ol  .lairs  i  Inin  In  llrn  sis  -CANADA:  A  1. 1  A.  MAN  ( It)/):  I  a\.  I  (>/.  ”>():>.  .lairs 
hrxmiotiliis  -  ISA:  Ak.CA.CO.  ID.  Ml.  OR,  \VA  (I  (Mi).  NV  (109).  NM  COO).  1  1079), 
\VV( 550);  CAN  ADA:  BC.  M  AN.  MV  I  .  PO.  Vl'Kl  100),  Al  l  A  (.170).  LAB. ON  1  (505); 
lax.  279.  178,  .'>01. 301 .  50. a.  lairs  sol  Ik  iinns  -  l  S  A :  A I ..  A/.  A  R.  C  I  .  DF .  1)0.  FI .,  ( « A. 
II..  IN.  kS.  kV.  I  A.  MF.  Ml).  MA.  MS.  MO,  NF.  Ml.  N|.  NM.  NV.  NC.  ND.Oll.Ok. 
PA,  Rl,  SC.  I  X.  V A  (100),  IA  (2-18).  Ml  (Newson,  in  lilt.  1977).  SI)  (187).  I  N  (158); 
CANADA:  NB.  NS.  I’l  l  (100);  ON  I  (225):  Map  mnditifd  altn  kui^lii  (218):  Fax.  28. 
51.  279.  3 03. 


4  1*1.11  <•  21.  Disit  il>iitu»i)  <>l .  tirl/  \  i  -  ISA:  A  I..  Ak.  AH.  CO.  Cl.  1)K.  DC,  FI..  OA.  ID.  II..  IN. 

IA.  KS.  MK.  Ml).  MA.  Ml,  MN,  MS,  MO.  M  l  ,  NK.  Nil.  N|.  NY.  \C,  ND.  OH.  Ok.  OR. 
PA.  Rl.  SC.  SI).  I  N.  I  T.  Y'l  .  \VA.  \M.  VVY  (IOC).  kY  ( 127).  I.A  (I  l(i).  NY  (T82).  NM 
(AoT).  \  A  i  IDA):  CANADA:  Al  l  \.  DC.  I  AD.  MAN.  NUT.  NS.  ON  I  ,  PFI.  PQ.SASk. 
Y  l  k  I  lot)),  N D  (T 1  I ).  N IT .1)  ( AOA);  I  ax.  .VI,  270, 1)  AO.  AO  I ,  AOA.  .1  »•</»•*  hrwilrlriis  -  ISA: 
(  A.  <  >R  ( A  I );  I  ,t\  A  I .  A  AO. .  h<h  *  fun  l>ini//>r\  -  l  SA:  A/.  ( 1 00);  1  ;tx.  270.  TOO.  A  I  T . .  0y/c*  v 
|  » l„h», ■  I  SA  CO.  ID.  M  I  .  NT..  NY.  ND.  OR.  I  T.  \VA.  \VY  (100).  NM  (212).  SI) 

(  187);  CANADA:  DC  (  I  Otic  1  ,i\.  TT8.  TOO..  !<*/«'  *.  s/>,n<nn  -  l  SA:  II  .  IA.  kS.  Ml.  MN. 
M  I  N1  .  NV  ND.  SI).  U  l.  \VY  (  1 00).  011  (OA).Ok  (CAT);  CANADA:  Al  l  A,  DC,  MAN. 
S  \Sk  i  loti).  (  )N  I  i.AtiA):  I  ,i\  28.  270.  T.T8.  .TOO.  A0 A. 


I WMMm 


deserticola  wamsms 
GROSSPECKI  immm 
IMTIGER 

MONTICOLA  ESr2=3 
SIERRENSIS  (T-rr-n 
VARIPALPUS  r  TZ.  1 


C. .  American  Hap  Conpany. 
Me«  York  License  No.  1 8^*98 


C  LEAR TYPE 
OUTLINE  MAP 
NORTH  AMERICA 


I  laic  22.  Disirilnilion  ol .  tnlrs  ilr\ii!i,  ill, i  -  l  SA:  (  \  ("i  I  (I);  Map  alter  Arncll  JL  Nielsen  (9);  I‘a\.  9. 

all).  .IiiIii  ^oiihnki  -  I  S  A  A R.  1)1  .  II..  KY.  I.A.  MI).  MS.  MO.  NJ.  \V.  OH.  SO.  I  N. 

I  .  \  A  (  1 0»>).  O  l  (  ISA).  IN  (  HIT),  r A  (  19:1).  I  N  (Harris  On.  M.C.D..  in  lilt.  1978).  VVI 
(  Kill):  CANADA:  ON  I  (229):  I  ax.  279.  .AON.  Anh^  iw/ngn  -  l  SA:  AK.O.O.  II).  M  l  .  OR. 
01.  \V A .  \VY  (1 0(1).  Ml  (229).  Nil  (2:0*0;  CANADA;  Al  l  A.  MAN.  NVV'l  .  ON  I  .  l‘Q. 
SASk.  \  l  k  (  I  (Mi).  HO  (  177).  I  All  (.*>()">):  lax  28.  199.  279.  178.  alia.  Aiiln  ninnliniln  - 
l  SA:  A  /  (98).  N  M  (99(1):  Map  alter  Arncll  ,N  Nielsen  (9):  I  ax.  9.  .98.  279.  Antes  sienrnus  - 
ISA:  CA  (207).  ID  (80)  M  I  (997).  NVil  12).  OK  (219).  0  I  (992).  W  A  (92.*0:  CANADA: 
HO  (  1 9a);  Map  alter  Arncll  Nielsen  (9);  l  ax.  9.  9(1.  98.  1 9  I.  279.  a()a.  A  riles  vrn i [ml fins  - 
I  SA.  A /  (98).  I  I  (992):  Map  alict  Ainell  N  Nielsen  (9);  lax.  9.  9(1.  .98.  279. 


Half  23.  Distribution  <»1  A,d,s  dim, tarns  -  ISA:  AK.  ML.  MA.  MI,  MX,  MI.  Mi.  XV.  VI.  WY 
(I (M>).  PA  (40.3).  VVI  (120);  CAXADA:  BC.  I.AB.  XVVI.  XS.  OX  I  .  PQ.  VI  K  ( 1  (10). 
AL  I  A  (370).  SASK  (380).  M  AX  (.r>0r>);  l  ax.  20a.  270.  505.  Ardrs  wrhnum,  u  I  SA:  OA. 
CO.  Ml,  XV  ( l(Mi).  II),  XL.  XM.  I  1  .  \VA.  \VY  (381 ).  OR  (100):  CAX  ADA:  AL  I  A  (70). 
BC  (Belton,  in  litt.  1078).  SASK  (220);  Tax.  I  3.  53.  270.  38  1 . 505 .Ardrs  tlirlrtn  - 1  SA  KL. 
OK.  IX  (100).  XM  (310);  Map  alter  Amell  (7):  Tax.  7.  270.  1rdr\  thihnuhi  -  I  SA:  AL, 
AR.  FL.  OA.  IL.  KY.  I.A.  MS.  MO.  XT.  OIL  SC.  I  X.  LX  ( 100).  Cl.  XY  085).  1)1  (10). 
IX  (408).  Ml)  (230).  V  A  (40):  CAXADA:  OX  I  (44);  Lax.  270.  505. 
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C.,  Vwntjn  H4P  Company, 
New  fork  Licrnt*  No 


CLEARTYPE 

OUTLINE  MAP 

NORTH  AMERICA 
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IM.ilt- 1»  *.  Distribution  ot  An/es  implicate  -  ISA:  Ak.OC).  II).  I  A.  MA,  Ml.  MN.  Ml.  NL.  Ml. \V. 

I  T.  VVA.  VVV  (100).  A/.  N M  (510).  ML  (501).  \|  (72).  011  (552).  OR  (190).  \VI  (120): 
C  ANADA:  Al.TA.  BC.  MAN.  NAVI  .  ON  I  .  I\>.  SASk.  Yl  k  (100).  I.AB  (AON).  I*K1 
( .”>29):  lax.  279.  T78. 501 . 505.  Anlrs  /Hi/tago  -  ISA:  A/.  (515).  Map  aim  /.a  von  ink  (511); 
I  ax.  515.  511.  Antes  lornirntor  -  I  SA:  AL.  AR.  LI..  C.A.  LA.  MS.  MO.  NCI,  OIL  OK.  SC.. 
I  X  (100),  I)K  (Lake.  in  lilt.  1972).  11.(595).  KY  (597).  MI)  (50).  I  N  (01):  Tax.  279.  588. 
Antes  iiitisii films  -  I’SA:  KS.  Ok.  I  X  (  100).  AR  (225),  LA  (250).  Not  in  NM  (502);  Map 
alter  /avortink  (511):  Tax.  511.  (  u!e\  latisquama  -  IS  A:  LI.  (-15-1):  lax.  175. 


BAHAMEN5IS 

ni gripes  csra 

NIGROMACULIS  (XJTT) 
PUNCTODEC  Kfflffl 

siicticvs  rssraa 


**'•«»  **P  Cowppn,. 
**  <■*  l  i(rrit«  Ho.  1 B 

CLEARTYPE 


OUTLINE  MAP 

NORTH  AMERICA 


Disii  ilniiion  <>l  .tnli\ mgnfir\  ■  l  S.\:  AK(l(Hi.  Hill).  (  A  N  A  DA :  MAN.  NW  I  .  1\).  \  l  K 
(  I  (Hi).  B(  .  I.AB.  \  II  .1)  ( r><  >.">):  I  a\.  !  30.  203.  270.  .303.  tnh  \  wgnwitit  til i\  -  ISA:  (  A .  ( '( ). 
II).  II.  I  A.  KS.  MN.  MO.  Ml.  NH,  NM.  NI).  ( )K.  OK.  SI).  IX.l  i.  W'A.  \VY  ( I  (Hi).  A/ 
(3K2)  AR.  I  A  (223).  NY  (  I  13):  CANADA:  AI  I  A.  MAN.  SASK  (  KHi);  I  ,iv  27*.*.  30.3. 
Inlt  \  /uni i  huh  i  -  I  SA:  A  K  (  I  ()t>);  1  ,i\.  I  3<i.  270.  .  h ih  \  \//< in  u\  -  l  S A:  AI..  AR.  ( -A.  CO. 
Cl  .  I )  K .  DC.  I  I  (.A,  ID.  II..  IN.  I  A.  KS.  KV.  I  A.  Ml  .  Ml).  MA.  Ml.  MN.  MS.  MO.  M  1  . 
NT..  Nil.  N  |,  NV.  NO.  NI).  Oil.  OK.  OR.  I’V  SC.  SD.  IN.  I  N.  I  I  .  \  1  .  \  A.  W  A  \\  Y 
( l(Hi).  \VV  CD,  \VI  ( 3 1 *•);  CANADA:  Al  l  A.  BO.  MAN.  NIC  ON  I  .  1*0.  SASK  ( 1  (Hi). 
I.AB  (303);  I  ,i\.  L’03,  270,  30.3.  313.  (  nlr\  linliaim  -  l  SA:  H.  (  I  (Hi):  I  ,i\  31.  ,w. 


Plate  2(i.  Distribution  n\  tnlr-  fmr,'in<ni\  -  ISA:  CT.  ID.  Ml-..  M  A.  Ml.  M  N .  M  I  .  Nil.  \  Y.  R I .  V  I  . 

\VA.  \VI.  ( i (Mi.  is  I,  in, hum-).  N|  ( I.W).  PA  (BOH);  CAN  ADA:  Al  l  A.  BC.  MAN.  NB. 
NS.  ON  I  .  PI  I.  PQ.  SASK  (I (Mi.  .is  I,.  in, hums).  NAV  I  ('>(15):  lax.  27*1.  ;,0|.  AON.  Inlr- 
-i  hr.,, fun, i.\  -  I  S\:\l  I  .  \VY  <  lOtii.CA  CWJi.CO.  ID,  OR  02'!).  NV  (10*.!).  NM  COO).  11 
(B7P):  (  AN  ADA:  All  A  (  Mil)):  lax.  270.  .">01 ,  ;>(>r>. .  Ir/lr-  vrxinis  -  ISA:  A1  .  A/.  AR.CA. 
(0.(1.  Dk.  DC.  11.  (.A,  ID.  II..  IN.  IA.  KS.  kY,  1  A.  MK.  MI).  MA.  Ml.  MN.  MS.  MO. 
M  I  .  NK.  Nil.  N  |.  NM.  NY.  NC.  Nl).  Oil.  Ok.  OR.  PA.  RI.  SC.  SI).  I  N.  I  N.  C  I  .  V  I  . 
\  A.  \VA.  \VV.  \VI.  UA  (  IOt».  Ak  (III).  NY  <BH2);  CANADA:  All  A.  BC.  MAN.  NB. 
NS.  ON  I  .  PI  I.  PQ.  SASk.  YCk  (l(Mi):  l  ax.  270.  ">0.">. 


2.‘>  I 


Disii  ibulion  <>l  :hih\  fm  llatin  -  ISA:  A K.  CA.  CO.  II).  M  I  .  OR,  1  I  .  \V  A.  \VV  (  I  (Hi).  A/. 
COO).  NY  (  109).  NM  <3l(i).  \<>i  in  Ml  [  I  I  D;  CANADA:  Al  l  A.  BC.  N\V  I  .  I’Q.  VI  K 
(  I  (Hi).  I  .A  B.  N  I’  l  .1)  (303);  I  ax.  I  3<i.  20.7.  279.  ")0  I  .  30.3. ,  lull  \  sifitinnign  -  I  SA;  (  A  (  1  (Hi); 
I  .ix.  279. .  Inhs  hr.'illahn  -  ISA:  AR.  CO.  C  I  .  1)1  .  DO.  CA.  ID.  II.  IN.  I  A.  KS.  k  Y.  I. A. 
MK.  Ml).  MA.  MN.  MO.  M  I  .  NK.  \|.  \M.  NV.  NC.  M). Oil. Ok.  I’A.  RI.SC.SD.  I  N. 
IX.  VA.  UV.  Ul.  UV.  (  IOC.).  AI  ((ill.  A/  (3*2).  Ml  <  IM I ).  Ml  (32).  II  <.33<»: 
CANADA:  ON  I  (  I  (Hi).  MAN  (170).  I'O  (2<i3):  Map  alwi  Ann  II  (7):  lax.  7.  279.  303. 
I  >1111111 1  >  ih  \  iiinn)  -  IS  A;  II.  (  I  (Mi);  lax.  I.  31,  3.7. 


ATROPOS  IlHIiniJ 
EARLE!  t . 

FRANCISCAEUS  (H-SSES) 
PSEUDOPUNCTIPENNIS  innnn 
WALKER!  SETTEE I 


kNV>mi 


W£S*M 
m CmZ&OM 
fiMVcifl 


VAxm 


liPWQMna 


c 

r 

MJ  l 

\ . 

'r 

I 

t.,  A «rnun  Hjp  , 

York  license  No.  lSkr(8 

lABIMWAN  4N*4 

CLEARTYPE 

OUTUNE  MAP 

NORTH  AMERICA 


I’l.iic  LX.  Dim i  ilmiioii  <>l  .hmfihrl o  «/»■<«/«»  -  ISA  AL.  II.  (.A.  I  A.  MI).  MS.  N|.  \C.  SC.  LX.  \  A 
i  I  HIM;  I  .IX,  SI.  Iimfil,,  h-  null  i  -  ISA:  AK.CO.  (  I  .  II).  I  A.  MK.  MA.  Ml.  M\,  M  I  .  NK. 
NIL  NY.  Nl).  SI).  V  I'.  WL  WY  (  I  (Hi).  KSCII  I).  NY  i  10'.)).  \  |  ( I  SI).  I  TCWD.  \V  A  (  100): 
(  \\  \I)A  \1  I  A.  BC.  I  AB.  MAN.  \B.  NS.  ON  I  .  1*0.  SASK  (100).  N\V  I  .  I’M.  VI  K 
i  "lO’i  i :  I  ,i\.  IKS.  ■)().-,. .  I  a,  if  ili  rl<  \  I  min  m  an  n  \  -  ISA:  A/.  C A ,  CO.  KS.  N\  .  NM.  OK.  OR. 
I  N .  I  I  .  \\A  (  I O0).  N  I-  ( BT.'i):  1  a\.  ISO.  I  iiofihrlrs  fi\i-inhifnnit  1 1  fir  nun  -  ISA:  A  R.  KS.  I.A. 
MS. MO. NM. Ok  IN.  I  X  (  100).  Not  in  (  O('JI'J):  Lav  I.LL.  hin/iluln  .  rullrii- 1  SA:  AL. 
\K.(  I  .  DM  I)<  .  I  I  .(.A.  II..  IN.  I  A.  KS.  KV.  1A.  ML.  Ml).  MA.  ML  MN.  MS  MO.  NK. 
NIL  N  |.  NV.  N(  .  NIL  OIL  I’ A.  Rl.  SC.  SI).  IN.  I  X.  V  I  .  \  A.  Wl  (  1 00):  iNADA: 
M  \  N ,  NIL  NS.  ONI.  I*<)  i  100).  SASK  (SOS).  N..t  m  BC  (LID  I  .is  JS.  :.<l.Y 


Mate  29.  Dim  til  nit  ion  ol  Aitofihrh '  br/nlhxi  -  l  S.\:  A I..  I)h.  M ..  ( TV.  I  .A.  MI),  MS.  \  J.  N  V  .  \(  ,  S(  . 

I  X.  \  A  ( I  ()f>):  Map  af  ter  Floorc  et.  al.  ( I  7  I):  lax.  I  7  l. .  hwfiliili  s  firrf>lr\ru\  -  l  SA:  VI.  H 
( 2  lf>),  ( » A  (  1 1 ).  N( '..  1  N  (S9I).  C  )U  ( S.V2),  I’A  ( 272):  lax.  1 1 . .  I  iin/ihih  \  /nun  li/n  min  ■  l  S  A 
Al..  AR,  (  A.  CO.  C  1  .  DK.  DC.  I  I  .  CA.  ID.  II  .  IN.  I  V.  KS.  KV.  1  A.  \IK.  Ml).  VIA  Ml. 
MN.  MS.  MO.  Ml.  NK.  Ml.  N|.  NM.  NY.  NC.  N  D.  Ol  I .  Ok.  OR.  I’A.  RI.S(  SI).  I  \. 
I  X.  V  I  .  V  A.  W A .  VVY.  Wl.  W'V  (  1 00) ;  CANADA:  RC.  MAN.  NS.  ON  I  .  1*0  <  1  ()C>).  NR 
(  ITS);  lax.  S9.  II.  .TOY 
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ALBIMARUS  «n 
BARBERI  P7K37W 
GEORGIANVS  KVWV 
JUDITHAE  °®ooY,-- 
OCCIDENTALIS  C=3 


£..  V«iii.in  H«1P  Cor-*>Anv. 
Nrw  York  l  . .  r>vr  No.  lRk98 


EAST  I R  N  1  MIKHItS  A»)« 


CLEARTYPE 

OUTUNEMAP  r,  "£?»#*'  ‘VV 

NORTH  AMERICA  r3  •  ...•7  . 


Sail 


I’l.lU  ;t0.  I  )isl  I  il  nit  ion  i  >1  I  >in  fill  1 1 1  \  n/hninuim  -  l  "SA:  H ..  I  \  (  1  (Mil:  I  ax.  "VI. .  I  no/ilnh  \  Inn  Inn  -  l  SA : 

\ I  .  A R.  1)1  .  IX  I  I  .(.A,  II..  IN.  IA.  KS.  KV.  I  A.  Ml).  MS.  MO.  M  \|.  NV.  NC.OII, 
OK.  PA.  S<  IN.  IX.VA  1 1  nr,).  Ml  (Nouson.  in  lin  1077).  MN  Of,'.)).  Sl>(  If,  I ).  MY  CM. 
\V  I  OffM:  CANADA:  ( )N  I  (  I  f',).  I’O  ('_?<*  !);  M.ip  in,  xlilicd  ,il  loi  /.i\  oil  ink  I .",  I  I  ):  I  ,i\ 
”>( ).’>.  ”>( )'.).  .’,  I  I  I iinfilii  h  \  nun ^nni /o  -  l  S A :  A  I  .  I'  1  .  (  •  A .  I  A .  MS.  \(  ,  S(  l  I  ( )li I ;  M.ip. liter 

Mix, i  c  el .  .i  I .  |  I  7  I ):  I  ,i\ .  1711  nuftht  /,  >  i  n  ill  l  line  -  ISA:  A  /..  \  M  ( 7,1  ID).  I  \  i ",  I  I  );  M.ip  ,il  hi 

/.t  \ m  link  ( .’,  I  I  ):  I  ,i\  .">(>'.)..">  I  I  I  w  i  fill  1 1 1  >  in  i  iih  n  la  In:  l  SA:  (  \ .  OK.  W  A  (  I  (Hi).  \<  ,l  in  A  K 

(  I'.IL*):  CANADA:  \«,i  in  IH :  ( MO)  n,,i  NIK  i  ISM):  I  .in.  IMS. 


CRUCIANS  ESEK3 
FREEBORNI  CI7EZJ. 
QVADRIMACVLATUS  I  T~Ol 


Uc,  I  'Ml,  1  '"kAI- 

io  '>«„u  """A  '"HAAS 


U  •>.  i 

r-\ » 
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1  /  * 

iw 
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%  >~~4- 

-  V  I  ^ 


1 


T  y^HII 


C.,  AnTfirJ*  Hrtp  Cnrf.|n»  . 
Nfw  Yo»fc  ltc*n-.*  N<i 


CLEARTYPE 
outline  map 
NORTH  AMERICA 


•A  3V 


y*# 


v/;~: 


1 '  . '  r 


I’l.ilc  :(l.  Dikii  1 1  ml  ion  ol  I  iwfihih  '  1 1  in  huh  -  l  S  A:  A  1 ..  A  R.  ( .  I  ,  l)r..  D(  .  I  I  .  ( ■  A .  II.  I  \  .  I A .  KS 
KV.  l.A.  \ll).  MA.  MS.  MO.  X  |.  \M.  NY.  \( ..  Ol  I,  Ok.  PA.  RI.  SC.  I  V  IV  \  A  (  I  (Mi) 
M 1 1  \ni  Mm.  in  till .  1 077 1 .  \\  I  (  Du  kr.  in  I  ill .  I  '.I7P);  M.ip  ,ili<'t  I-  Nmh  <•  ct.  .il.  (  I  7  D:  I  ,i\.  ,‘il 
17  1..  t  im/iliili  <.  fiii lini  m  -  l  SA:  \/.  <  A.  (  O.  ID.  M  I  .  X V.  NM.  OR.  1  X.  '  1 .  W A.  MA 
I  I  (M>):  (  A  \  A I )  A :  1U  '  (  I  (Mil:  I  ,i\ .  I NM .  T>(  l"> , .  I  im/ilu  /<  \  ijiuuh  nnin  u  In  In'  -  l  S  A  :  A  I  .  A  R.  (  I 
DI- .  DC..  II  .  ( .A,  II.  IN.  I  A.  KS.  K  Y .  I  A.  Ml- .  Ml).  MA.  Ml.  MX.  MS.  MO.  N  I  .  Ml.  \  | 
XY.XC.  XI). 011  Ok  PA.  RI.  SC.  SD.  IV  I  X.  Y  I  .  YA.  W  I  (  I  III,).  WA  CD:  (  AN  ADA 
o\l.  Po  <  l (Mil:  l  ,i\ 


Hr  I  >i».l  i  i  I  >11  in  in  dI  (  i  i-ju  >  I  Irt  i  nl  in  j/i  >  I  in  ham  -  ISA:  A  I  .  A  R.  <  A.  (  ( ).  ( ■  I  .  1)1'.  I H  I  I  .  ( ,  \ .  II). 
II  l\  I  \.  kS.  kY.  |  A.  Ml  Alii.  \l  V  Ml.  MV  Ms.  MO.  Ml  .  M.  Ml.  \|.  NY.  N(  .  \  1). 
Oil.  Ok.  OR.  I’A .  Rl.  S(  .  SI).  I  \.  I  \.  (  I  .  V  A.  V  I  .  \V  A.  Ml.  \VY  (  I  (Mil.  NM  (.MlL'l.  \VY 
i  li:  (  WADA:  IK  .  MAN.  \S.  ON  I  .  1*1  I.  1*0.  S  YSk  (  I  (Mil.  A I .  I  A  ( ‘_’<Mii.  \B  i.'H  li.  I  ,iv 
’>' ).  IS1).  !VM).  ill",  I  ah  \  iiliiiiniiuitni  -  I  S  \  .  I  \  (  I  (Mil,  \<>i  in  I  A  ( M,"i  I;  M.i|>  ,ill<i  It  mi  me  I  ,N 
Snwli  iiiyti):  I  ,i  \ .  I  ’/  .’>.  (ah  \  ainjis  -  I  S  A :  (  A  i  I  (Mi,:  I  ,i\.  7>  I .  I  7 A.  (  ah  \  m r.mi<  iw>  -  l  SA: 
\/  l(Mi):  I  .i\.  L’ti'J.  (iih  \  ////,  nn^iilni  -  I  SA:  l\(|(Mil;  I  ,i\.  \  ////cun  I  SA:  \I. 

!  I  (  •  \  k  N  .  I  V  MS.  \(  S(  l  l(M,).  |  \  (  IMS);  I  ,i\.  .0 .  17.',.  'JI7. 


I’l.iie  A  A.  I)isi  i  it  >ii  i  ion  ot  <  ii  lr\  a  fin  a!  is  -ISA:  A  / .  (A  (  1  (Mi).  NY  !  1  13).  \  M  (  172).  <  )k  ( 3.73),  ( )R 
(  l‘IO|.  I  \  (02).  (  I  (AAMt;  I  ,i\.  20  1 . 202.  (  u/i  \  hi  ;  ( 'I  -  l  SA:OA(l(lO);  I  ;iv.  202.  C.utc\ 
u  minus  ISA:  AK.CA.  MCA.  II).  I  A.  I  A.  Ml).  M  A.  Ml.  \l  \.  Ms.  \l<>.  Ml.NV.NC. 
Oil. OK. OR.  Rl .  I  \  .  V  I  AA.WAi  I  (Mi).  A I  ,  SO.  (2  13).  \/  i3S2).  AR  i  223).  0.0  (  121.0  I 
i  ISA).  1)1  i  It  I),  lie  A02 ).  I\  (  III).  KS  (.722).  K3  (  127 1.  Ml  (AO  I).  \1  i  I  til).  \  \  (AA7i. 
Nil  (72).  \  |  <7I).  I’ A  i  I'.Mii.  SIX  IS7).  I  \  (  IAS).  I  I  (AA'.'i.  \\  \  ( A).  \\  1  (  I  17).  \AY  <A30i; 
(  WADA  IU  (  I  (Mil.  \l  I  \  i  A  7oi.  I  AH.  \U  I  (177).  MAN  <AM».  \H  (A  1  ll.  \S  i  1 7  A  i . 
ON  I  i  2  12).  l’(.)  i  I  37).  s  \SK  (ASU).  \  I  K  (  70.7 ) :  I  ,iv  2S.  AM.  20.7.  202.  303. 

Inh ns/, ,nii  ISA:  I  I  (  1 1  ’( 1 1.  I  . i x  O 


I’l.ilr  I.  Distribution  ol  (  iih  \  ahah,\  -  l  SA:  I- 1 .  (  I  (Mi):  1  ,i\ .  2S.  A  1 .  I  7  .A.  2  17.  Cult  \  >  Imh^lrn  -  l  SA: 

I  \  (  I  (Hi):  I  ,i\.  A  I .  .AT.  (  iih  \  r>\ilni>lliniii\  -  l  S  \  :  (  A.  1 1).  I  I  (  I  <)(»).  A/  i  AS2).  ( ( )  ( 2  1  2) 
XV  <  I  IA).  XM  (Hid),  IX  CM2):  I  .tv  AT  .<  ul,  \  latuilr,  -  IS  A:  Al..  A/.  AR.  (A.  CO.  11. 
(.A.  ID.  II..  IN,  I  A.  KS.  K  Y.  I  .A.  Ml.  MX.  MS.  MO.  M  I  .  XI  .  X  \  .  XM.  XI).  Ok.  OR.  SO. 
SI).  IX.  I  X.  C  I  .  \VA.  \M.  \YY  {  IOC).  X|  (2A0i.  OH  OA2).  l’A  <0<i);  CAXADA:  All  A. 
BO.  MAX.  XU  I  .  SASK  (  I  (Mi).  OXI  022A):  I  AX.  .*»  1.  AT.  AOA.  Innnn  l  SA  Al  . 

XO  SC  (  I  (Mil,  II  i  AS).  (.A  (I  l  Al.  Ml)  (AM.  V  A  <  1  'JO):  I  ,i\  I  I  A. 


BOHARTI 

CORONATOR 


Plait'  3.7.  Disii  ihiiiion  <>l  (i<h\  Imliiiili  -  l  SA:CA  (!()(»).  ID. OR.  \VA  ( ) .  \V  (382);  Tax.  2(>2.  C.iilrx  animator  -  USA:  IX 
(  I  Of  >).  A  /  ( 382).  N  M  Sk  — f(.  Not  in  I.  A  (07);  Tax.  57.  C.uhx  in/nnilxlis  -  l  SA:  FI.  ( I  <)<»):  Tax.  3-1.  175,  247.  Ctt/rx 
\nliniiniis  -  USA:  A  I..  AR.C.O.CT,  1)K.  DC.  I  I.  (.A.  ID.  II..  IN.  I  A.  KS.  KV.  I.  A.  MK.  Ml),  MA,  MI.  MN,  MS.  MQ. 
NK.NII.NJ.NM.NV.  NC.  ND.OH.OK.  PA.  RI.SC.SI).  I  N.  I  X.  VT.  \  A.  \VI.  \VV(l(((i).  VVV.(3).  Not  in  UT 
(330);  (  AN ADA:  Not  in  NS  (707);  Fax.  .77. 


Male  40.  Disii  ihuliini  ol  (.iih\  tlrtl/mihn  -  ISA:  IX  (l(M»):  I  ax.  57 .  147.  C.iilrx  fiipinis  -  ISA:  AI.. 

AR.CA.  00,0  I  .  1)K.  I)( OA.  II).  II  .  IN.  I  A.  KS.  KV.  NIK.  Ml).  MA.  MI.  MN.  MS.  MO. 
Ml.  NK.  Ml.  \  |.  NY.  NO.  N I ).  Oil.  OK.  OR.  PA.  RI.  SO.  SI).  IN.  IT.  VI.  \  A.  U  A. 
Wl.  \VY  (  1 00).  \V\  0t).  Noi  in  NM  (.402):  CANADA:  BO.  NB.  NS.  ON  0.  I\)(10<>);  Tax. 
I  I.  .”>7.  505,  52.4.  (ulcx  of>isll)nfiii\  -  IS  A:  II.  (  l()(i);  I  ax.  .44.  175.  185,  247.  457.  C.uh-x 
ifHi»ijW'la\i  iniii\  -  OS  A.  AO.  A/.  AR.CA.  1)0.  10.  OA.  10.  I.A.  KS.  KY.  I  A.  MS.  MO.  NO. 
NM.  NO.  OH.  OK.  SO.  I  N.  OX.  0  1  .  \  A  ( 1  Oti).  IN  (.427).  Ml)  I  14).  N\'  (118).  \VV  (4); 
lax.  I  0  41.  41,  40.4.  524.  52  0 


I’lau  97.  Disii  ilnniou  of  Cit/i  \  i  rniln  i/\  l  S  A.  A1 ..  AR.  1)K.  IK  II..  OA.  11.  ,IN .  I  A.  KS.  KY.  1  A.  Ml).  Ml.  MS,  MO.  NT..  NC. 

OH.  OK.  SC.  SI).  1  X.  I  X,  VA  (  |(IK).  MX  (IK).  NJ  (192).  \\|  (.'>(12).  PA  (99K).  \VV  (9).  \VI  (Duke,  in  liu .  1979): 
I  .tv  91.  I  7.">.  217.  (  uh  \  man/Hil/w'.  -  I  SA:  A I..  II.  (.A.  I  A.  MS.  NC.  SC.  I  N.  I  N  ( l(Mi).  AZ<9(H).  KV  (127).  OK 
(227>).  Not  in  AH.  NM  (9.'»:  I  .tv  91.  37.  Cnlr\  f/rw.  -ISA:  CA.Ok.OR.  IN.  W  A  ( I  OK).  AZ.  NV  (982).  NM  (IKK); 


Plate  W.  I  )i  st  ri  hi  it  ion  of  C.iihx  miilniiiiuni  -ISA:  I- 1 .  ( I  ()<>);  I  ax.  1  7">.  2-17.  (ulrx  fminlni  - 1  SA:  A I.. 

AR.  I  I..  (.A.  II..  KS.  KV.  I  A.  Ml.  MS.  MO.  NC.  Ok.  SC.  I  N.  I  X.  \  A  (I (Hi).  Not  in  I)K 
( I. ike.  in  In  l .  1 1172);  I  <t\.  I  7.7,  -  1 7.  ('ulrx  nx/iuun  -  l  SA:  A I ..  AR,  ('.A.  CO.  C  I  .  I)K.  DC. 
II.  (.A,  ID.  II.  IN.  I  A.  kS.  kV.  I. A.  Ml  MI).  MA.  MI.  MX.  MS.  MO.  M  INK.  Nil.  N|. 
Ml.  NY.  NC.  N  I).  Oil.  Ok.  I’A.  RI.  SC.  SI).  IN.  IN.  Cl.  VI  .  VA.  WY.  \VI.  WY  (l(Mi). 
A/  CWJ).  OR  t'-MM;  CANADA:  MAN.  NB.  ON  I  .  I»(j.  SASk  (10(5).  Al.  1  A  071).  NS 
( VJ'h:  I  .i x .  77,  707. 


1*1.11  c  30.  I  )jst  i ilmiiun  <>f  C.uhx  lima  minis  -  ISA:  (A.  OK.  1  X  {  I  (Hi),  A/.  (.'<85).  N  \  K<81*),  \  M  (2125). 

I  I  (331):  I  ,i\.  .57.  l'\tmif)hi»a  nnxnana  -  l  \SA:  I  X  (2  1  I ):  I  ax.  28.  Psora fihora  fiygmiiiw  - 
ISA:  !■  I .  (  I  (Mi).  Nut  in  MS  (1)5):  I  ,ix.  28,  3  1.  I  Hxmlixm  IiiIis  i .  si/iirnli  nnialis  -  l  SA:  A I AR, 
1)1  DC.  H..OA.  II..  KS.  KV.  I  A.  Ml).  MS.  MO.  N|.  XC.OH.Ok.  PA.  SC.  I  X.  I  X.  \  A. 
\V\  (100).  C  l  (280).  IX  (218).  NY  (2  Hi);  CAN  ADA:  OX  l  (351);  lax.  151.  470.  50.5. 

II  xromxia  smillm  -  l  SA:  C  l  .  1)1  .  II..  Ml  .  \IA.  Ml.  MX,  XII.  N|.  XV.  OH.  Rl.  Wl  (100). 
IX  <11  I).  Ml)  (.50).  PA  (102):  CANADA:  l .AH.  MAX.  NS.  ON  I  (100).  NB  (520).  XI  I  D 
(300).  PI  I  (.505).  PO  (288).  SASk  (77);  I  ,i\.  I  15.  50.5. 


Plate  10.  Distribution  ol  CmIimIii  nln\l<ani\i\  -  ISA:  Ak,  (X).  M  1  .  \V\  ( 100),  11)  (  110).  \\  (AX')): 

CANADA:  Ni  l  A.  BO.  I  AH.  M  AN.  NWT.  PO.  Yl  k  (100),  SASK  (A80);  Map  tnodilkd 
a  1 1 oi  llopla  (1*1*7);  l  ax.  20a.  AO").  / lacmagogm  njimius  -  I  SA:  1  X  (100);  1  ax.  0.  28.  .‘VI. 
I\nr„f>l„n,i  rohnnhiar  -  ISA:  A  I..  AR.  CO.  1)K.  DC.  II..  (.A,  II.  IN,  I  A.  KS.  KV.  I  A.  Ml). 
MA.  MS.  MO.  NT..  N|.  NM.  NY.  NC.  Ol  I.  OK.  PA. SC. SI).  IN.  I  X.  \  A.  W  Y<  1 00.  as /V 
< in'/ /mm).  CA  (At).  MN  (  121).  NY  (I  12);  CANADA:  ON  1  ( A0.A);  Tax.  Al.  ID,  Al.  112. 
ADA.  I,\iirnfthnrrt  iiwjnnii\  <  ninplcx  -  ISA:  A/..  NM  (  100).  (A  (doubt  I  til.  A  1 ):  I  ax.  A  1 .  10. 
Al.  112. 


20. A 


I 


I'l.M t-  II  Disii  ilniiinii  ol  (  ii I isi in  pm !u  rp\  -  l  N.\:  (  A.  ( )R  ( I  (Mil.  A  k  i  IS).  A  /  ( AS2).  \VA  (A2A);  1  ,i\. 

'JIM).  I  IS.  ( )>  ihiipiiilowMii  ii  I  Ini  -  l  S  A :  A I  .  II.  k  A  .  I  A.  MS.  M< ).  \  | .  SA  .  \  (  .  I  \ .  \  A  ( I  (Mi). 
AR.  DC.  MI).  OH  (AOS).  1)1  (2AI ).  I  I  (Haegei  in  liu.  1007 ).  ( .A  (  101 ).  IN  (07).  I A  (2S0). 
KS(A2A).  Ml  (200).  \M  (AIA). Ok  (22A).  I*A  I  10A).  M  (27S).  I  N  «'»());  CANADA:  ON  1 
(  I.’?  A).  I\)  ( AOA);  lax.  AO  A.  AOS.  <  )r//wpni/nw\ui  'ignt/i  m  -  I  SA:  A I ..  AR.  (  I  .  DU.  I )(  A  M ., 
(.A.  II  IN.  I  A.  KS.  KV.  1  A.  Ml).  MA.  MS.  MO.  NIC  \|.  NM.  NY.  N(  Oil. OK.  l’A,  Rl. 
SC.  IN.  IX.  \  A  (  I  (Mi).  A  /  (AS2).CA.OR.  1  1  (AOS).  Ml  (200).  MN  (AOD).  Ml  (Burger,  in 
lid.  1077).  SI)  (101).  \V\  (A).  Wl  (A(i.A):  CANADA:  ONI  (  I AA );  I  uv  AOA.  AOS. 
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t  J 
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t  At*.  1  SASKA1.  I  w  . 

x  8t«U  -  t'HEWAN  1  MA, 


a>  •>' 


Arsv 


/.  aehydor  mmm 

A.  SYNTHETA  III! HU 

DE.  MATHESONI  i - - 

MELANUFA  «w«B 


p-^r;  "■ — ' — 

/  J  ‘j  ****!a>*4  1 

'  "><■.«  ,  U  '  _ 

i \  _  —  _ r 

’  I  I  |  '  UAKOTA 
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C.,  Ajw  r  i  c*n  nap  Company, 
Hew  York  Lic*n»e  No.  I8*»9B 

CLEAR TYPE 
outline  MAP 
NORTH  AMERICA 


v  \  \  4,w  ^  i  / 

/•'“cA 

IA5TDN  CtaiMIAN  At  (A  V*1'*"  ^ 


ATtMAlV  HC*4****'-/’ 


rliifr  12.  Dist  nl  nit  ion  <  >1  ('uh\rta  mrlatnun  -  ISA:  A  l ..  A  R.  1)1*.,  I )( I*  l ..  ( *  A.  1 A .  K\  .  1  A .  Mr,,  Ml). 

M A.  MI.  \|\,  MS.  MO.  Nl  Ml.  NJ.  NY,  NO.  Oil,  OK.  PA.  KI.  SO.  I  N.  I  X.  \  A.  Wl 
(!(«*).  O  1  {  I8‘J ).  It.  1-11:1).  IN  (  loti).  KS  CU  D.  Not  in  CO  (L'I'J):  CANADA:  ON  I  I  1  OS). 
PO  (IliiS.  I, SO):  I  ,t\.  ).r> .  I  )i  mm  i  iiir\  miilln\niii  -  l  SA:  IN  (S3):  I  ,i\  I.  So.  ,8>0. 

I  iiiiihIiiiiiiii  n.  niih\tlnr  -  ISA  OA  llOtit.  A/.  NY  (S7l;  I  ox.  S7.  I  mimtui  mu  n.  \y ii/IiiIii  - 
ISA:  NM.  OK.  I  X  ( I  (Hi).  AK  (AO);  I  ,i\.  37.  .VJti. 


-2T  "  »■  t 


Cl  LI  AT  A 

CYANESCENS  ITinilll' 
I  NCI  DENS  nrrrr 


ccr/l.-srS}  - 


C.  ,  American  n*[>  Lor^iany  . 
Mew  York  License  Mo.  l8V.*8 

CLEARTYPE 


OUTLINE  MAP 

NORTH  AMERICA 


r^-ri  . 


I'l.H  c  IS.  Disii  i  hi  1 1  inn  •»!  (  ill m  la  nn  uh  n\  -  ISA:  A  k.  A/.  (  A.  (  < ).  li).  M  1  .  XL.  \  \  .  N  M .  X 1).  Ok. 

OR.  I  \  .  r  I  .  \VA.  \VY  <  I  (Mil.  SI)  (  1ST);  CANADA:  A1IA.  IU  .  \  \V  1  .  Yl  k  (  I  (Mil.  SASk 
(Slot.  N<u  in  VS  {  I  77 1:  I  .i\.  '_?H.  'J’.Mi.  *>().">.  I’win/ilinrii  <  ilm la  -  {  SA:  A 1  .  \  R.  (  I  .  I  )!• .  I )( i. 
I  I  .(.A  ll  .  IN.  I  \.  KS.  kV.  I  A.  Ml).  MA.  Ml.  MS.  MO  NK  NIL  \|  \\  .  N(  Oil. Ok. 
I’A.  Rl.  SO.  SI).  I  N.  I  X.  \  A.  \V\  .  Ml  (  I  (Hi).  MX  i  Mi).  \M  (SIO):  CANADA  0X1.  I’O 
(  I  ( Mi) ;  I  ,i\  ‘JR.  S  I .  SI  I,  1 0  .V  l\,  n  njilmi  n  i  \n  in  w  /  in  -  l  S  A :  XI..  AR.  ll..(»A.  II.  IN.  kS.  kX  . 
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GA,  IL,  IN,  KY,  LA,  MS,  MO,  NY,  NC,  OH,  OK,  SC,  TN,  TX,  VA  (106),  DE  (254),  MD  (46),  NJ  (72),  WI  (466). 
Listed  in  all  references  as  Ps.  varipes;  Tax.  33.  Toxorhynchites  sp.  USA:  AZ  (512),  Wyeomyia  vanduzeei  -  USA:  FL 
(106);  Tax.  34. 
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Plate  -47.  Distribution  of  C.ulisrla  imfiatini s  -  L'SA:  AK,  CA.  (X),  ID,  I  A.  MK.  M  A,  Ml,  M< ),  M  I  .  NF. 
Ml.  NY,  OR.  IT.  V  I  .  VVA.  Wl.  WY  ( 100).  C.  I  (  48  4),  NV  (582),  NM  (50S),  l»A  (Wills,  in 
lilt.  1070).  SI)  (187);  CANADA:  ALI  A,  BC.  LAB.  MAN.  NB.  NVV  1  .ONI.  I\>.  Yl  K 
( 1 0(i).  NFLD  (500),  SASK  (.‘480).  Not  in  NS  (505);  Map  modified  alter  llnpla  (227);  I  ax. 
200,  505.  Mansonia  tit  Mans  -  ISA:  FL.  LX  ( 1 00);  1  ax.  5  I.  580.  500.  ( )ilhiifi<iilt>iii\in  kit  mint 
I  SA:  A/.(507),  NM  (550);  Tax.  508. I’snm/ihoia  honttla  -  I  SA:  AL.  AR.  DC.  FL.CA.  II  . 
IN.  IA.  KS.  KY.  LA.  MI),  MS.  MO.  NT..  NC.  OH.  OK.  PA.  SC.  I  N.  I  N.  VA  (100).  DF 
(251).  MI  ( Newson,  in  lilt.  1077,  no  locality  specified).  MN  ( 1 24).  SI)  ( 1 87).  U  I  ( I)i<  ke.  in 
lilt.  1070). 
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I’lali*  18.  Distribution  niCuli.srla  mors, tarn  -  USA:  AK.  CT,  l)F..  ID.  II..  IA.  KY.  MF.  VIA,  MI.  MN, 
\H.  NJ.  NY.  ND.OH.  PA,  Rl.  SI).  WI  ( 106).  IN  (415).  Ml) (50).  M  l  (557).  U T (550).  VT 
(555).  Not  in  CO  (212):  CANADA:  AI  I  A.  BC.  I.AB,  MAN.  NB,  NWT,  NS.  ON  I  .  PFI. 
PQ.  SASK.  YUK  ( 106).  NKI.I)  (560);  l  ax.  15.  206.  505.  Psorofihora  hmvardu  -  USA:  AI.. 
AR.  DC,  FI.. CA.  II..  IN.  KS.  KY.  I.A.  Ml),  MS.  MO.  NK.  NC,  OK.  SC,  I  N.  I  X,  VA  (106). 
A /  (582).  1)F.  (250).  OH  (Berry  &  Parsons,  in  litt.  1078).  Toxorhxnrhites  r.  rulilu \  -  USA:  FI.. 
OA.  SC  (106):  l  ax.  476. 
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Plate  49.  Distribution  of  Psnrophora  longipalpus  -  USA:  AR,  KS,  LA.  MO.  OK,  SD,  I  X  (106).  X  r 
(376);  Map  after  Roth  (527);  Tax.  246.  f  'ranotaenia  lowii  -  USA:  AL,  AR.  FI..  GA,  LA.  MS, 
NC.  SC.TX<  106).  OK  (353);  Fax.  28, 34.  186.  ( ’ranotaenia sapphirina  -  USA:  AL,  AR,  GT. 
I)F.  DC.  FI., GA.  II..  IN.  IA.  KS.  KY.  LA,  MD,  MA.  MI.  MN.  MS.  MO.  NF.  NH.  NJ.  NM. 
NY.  NC.  ND.  OH.  OK,  PA.  RI.  SC.  SI).  I  N.  TX,  VI  .  VA.  WI  (106).  WV  (3);  CANADA: 
ON  I  ,  PQ  (106);  Fax.  34.  505. 
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APPENDIX:  LOCALITY  DATA  FOR  MOSQUITO  SPECIMENS  USED  TO 
PREPARE  ILLUSTRATIONS  FOR  KEYS 

For  the  benefit  of  mosquito  taxonomists  and  other  scientists  interested  in  the  localities  from 
which  the  specimens  were  collected  the  following  list  is  presented.  Actually  96 9?  of  the  specimens 
are  from  the  USA  and  Canada,  but  for  some  of  those  species  which  are  Neotropical  in  distribution 
and  are  found  only  in  the  extreme  southern  parts  of  USA,  it  was  necessary  to  select  specimens  from 
the  Caribbean  islands,  Mexico,  Central  America,  Panama,  and  Colombia.  Specimens  were  utilized 
from  all  states  of  the  continental  United  States,  except  Iowa,  Indiana,  New  Hampshire,  South 
Dakota  and  West  Virginia:  and  all  provinces  of  Canada,  except  New  Brunswick,  Newfoundland, 
Nova  Scotia,  Prince  Edward  Island  and  Quebec.  In  all,  adult  females  were  selected  from  38  states 
of  the  USA,  7  provinces  of  Canada  and  8  foreign  countries  while  larvae  were  from  35  states  of  the 
USA,  4  provinces  of  Canada  and  9  foreign  countries. 

Since  the  mosquito  fauna  is  better  known  in  some  states/provinces  than  in  others,  it  is  not 
surprising  that  specimens  from  only  1 1  states/provinces  were  used  to  prepare  509?  of  the  adult 
illustrations,  while  larvae  from  10  slates/provinces  accounted  for  64.79?  of  the  drawings  used  in  the 
kevs  to  immat ures. 
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Ar.  rxrrurians 

USA 

Montana 

Glacier 

Glacier  Natl.  Park 

74 

Ar.  vrxans 

USA 

North  Dakota 

Grand  Forks 

Grand  Forks 

m 

75.  76 

Ar.  mutator 

USA 

New  York 

Long  Island 

□ 

77 

Ar.  frrassbrrki 

USA 

Louisiana 

Rapides 

Alexandria 

a 

76 

Ar.  slimnlans 

Canada 

Ontario 

Carleton 

Ottawa 

I 

79 

Ar.  squamigrr 

USA 

California 

Orange 

Huntington 

1 

80 

Ar.  squamiger 

USA 

California 

San  Diego 

San  Diego 

a 

8 1 .  82 

Ar.  grnssbrrki 

USA 

Louisiana 

Rapides 

Alexandria 

-a 

88 

Ar.  n.  n'oniarnlis 

USA 

North  Dakota 

Ramsey 

Devils  Lake 

84 

Ar.  nigromarnlis 

USA 

Idaho 

Ada 

Boise 

85.  86 

Ar.  inrrrpitiis 

USA 

Utah 

Cache 

River  Heights 

87 

Ar.  fhtvrsrrns 

Canada 

Saskatchewan 

Oxbow 

88,  90 

Ar.  inrrrpilns 

USA 

Utah 

Cat  lie 

River  Heights 

89 

Ar.  rxrrurians 

USA 

Montana 

Glacier 

Glacier  Natl.  Park 

- 

91. 9.9 

Ar.  ri pari  us 

Canada 

Alberta 

Red  Deer 

92 

Ar.  slimnlans 

Canada 

Ontario 

Carleton 

Ottawa 

' 

94 

Ar.  filchii 

Canada 

Ontario 

Algoma 

White  Rivet 

• 

95,  96 

Ar.  ri  pari  us 

Canada 

Alberta 

Retl  Deer 

4 

97.  98 

Ar.  alopnnntum 

USA 

Oregon 

Marion 

Itlanha 

1 

99-102 

Ar.  r u rtlrs 

USA 

Minnesota 

( ilearwater 

Itasco  State  Park 

108-106 

Ar.  fiirhii 

( Innada 

Ontario 

Algoma 

White  River 

107.  108 

Ar.  inrrrpilns 

USA 

Utah 

Cache 

River  Heights 

109,  1  10 

Ar.  slimnlans 

Canada 

Ontario 

Carleton 

( )ltawa 

'  4 

1  1  1 

Ar.  filrliii 

( Canada 

( )ntario 

Algoma 

White  River 

r 

1  12 

Ar.  mrrrnralor 

( lanada 

Yukon 

Klondike 

Dawson 

1  19 

Ar.  slimnlans 

Canada 

Ontario 

Carleton 

Ottawa 

1  14 

Ar.  r u rdrs  j 

USA 

Minnesota 

Clearwater 

Itasca  State  Park 

297 


Specie \ 


State  I  Province 


Ci runty 


Ijrcality 


1 15- 

117 

1 18- 

120 

121, 

122 

123, 

124 

125, 

126 

127, 

128 

129, 

130 

131- 

134 

1 35, 

136 

137 

138- 

140 

141, 

142 

143, 

144 

145. 

146 

147- 

149 

150- 

152 

153- 

1 55 

156- 

158 

159 

160 

161 

162, 

163 

164 

165, 

166 

167, 

169, 

170 

168 

171. 

172 

173 

174 

175 

176. 

178 

177 

179 

180, 

181 

182. 

184, 

185 

183 

186, 

187 

188 

189, 

191 

190 

192, 

193 

194, 

195 

196, 

197 

198, 

199 

200, 

201 

Ae. 

mercurator 

Ae.  fitchii 

Ae. 

stimulates 

Ae.  euedes 

Ae.  dorsalis 

Ae. 

atropalpus 

Ae.  melanimon 

Ae.  dorsalis 

Ae. 

cam pest  ris 

Ae. 

logoi 

Ae. 

c.  canadensis 

Ae.  atropalpus 

Ae. 

r.  canadensis 

Ae. 

c.  matliesoni 

Ae. 

atropalpus 

Ae. 

sierrensis 

Ae.  epoetins 

Ae.  atropalpus 

Ae. 

monhcola 

Ae. 

sierrensis 

Ae. 

varipalpus 

Ae. 

sierrensis 

Ae. 

sierrensis 

Ae. 

(lesertico/a 

Ae. 

/.  pollens 

Ae.  triseriatus 

Ae. 

bimaculatus 

Ae. 

purpureipes 

Ae. 

hendersoni 

Ae. 

atlanticus 

Ae. 

triseriatus 

Ae. 

pul latu\ 

Ae. 

atlanticus 

Ae. 

triseriatus 

Ae. 

hendersoni 

Ae. 

hendersoni 

Ae. 

hrelandi 

Ae. 

trivittatus 

Ae. 

atlanticus 

Ae. 

infirmatus 

Ae. 

scapularis 

Ae. 

infirmatus 

Ae. 

barge  ri 

Ae.  atlantirus 

Ae.  muelleri 

Canada 
Canada 
Canada 
US 
US 
US 
US 
US 
US 

Taiwan 


Ontario 

Ontario 

Minnesota 


Massachusetts 

Montana 


Nevada 

Minnesota 

Massachusetts 

Minnesota 

Florida 

Massachusetts 

Washington 

Texas 

Massachusetts 

Arizona 

Washington 

Arizona 

California 

Washington 

California 

Louisiana 
Kentucky 
Texas 
Arizona 
Colorado 
North  Carolina 
Kentucky 
Colorado 
North  Carolina 
Kentucky 
Ohio 
Colorado 
Texas 

Missouri 
North  Carolina 
Florida 
Texas 
Florida 
Arizona 
North  Carolina 
Arizona 


Klondike 

Algoma 

Carleton 

Clearwater 

Klamath 

Essex 

Hill 

Klamath 

Elko 

Roseau 

Essex 

Roseau 


Coconino 
L.os  Angele 
Mason 
Riverside 


Jefferson 
Cameron 
Santa  Cruz 
Weld 

Brunswick 

Jefferson 

('•rand 

Brunswick 

Jefferson 


Brewster 

Clav 

Brunswick 


Santa  Cruz 
Brunswick 
Santa  Cruz 


Dawson 
White  River 
Ottawa 

Itasca  State  Park 
Klamath  Falls 

Havre 

Klamath  Falls 
Carlin 

Warroad 

Warroad 
Camp  Blanding 

Lake  Cushman 


Sabino  Basin 

Lake  Cushman 

Williams 

Pearblossom 

Lake  Cushman 

Joshua  Tree 

Natl.  Monument 

Alexandria 

Louisville 

Brownsville 

Madera  Canton 

K  uner 

Wilmington 

Louisville 

Crand  Lake 

Wilmington 

Louisville 

Ravenna 


Big  Bend 
Natl.  Park 
Kansas  City 
Wilmington 

Mission 

Bodie  Canyon 
Wilmington 
Bodie  Canyon 


Specie* 


State  IProirince 


Locality 


202. 

203.  205 

204 

2  OH 

207. 

209 

208 

210 

211. 

212 

21.8. 

214 

2 1  5. 

210 

217 

218 

219. 

220 

22 1 

223.  22*1 
IT’.').  220 


'23  i .  232 
233.  234 
235,  230 


239. 

240 

24  1 

242 

243. 

244 

245- 

247 

248- 

250 

250-258 

200 

121)1 .  202 
203-205 
200 

121)7.  208 

209-272 
12  7  :i- 12  77 
271).  277 
27  H 

279.  280 


A  f. 

uiphudopsis 

Af. 

s.  itliilwnisis 

Af. 

pulltlllls 

Af. 

uiphudopsis 

Af. 

\.  spaicffH 

Af. 

idahoensis 

Af. 

I’fiitxn'ilti a 

Af. 

biaistalu\ 

Ar. 

aitaphxlln 

Af. 

niphadnpsis 

Af. 

Ifllllplixlld 

Af. 

bitiislnlu\ 

Af. 

nilophxlla 

Af. 

plllldllis 

Af. 

diautafu.s 

Af. 

implii  tthts 

Af. 

intrudfus 

Af. 

pullntus 

Af. 

impUcatus 

Af. 

pmvoaius 

Af. 

ditnilm’iis 

At. 

intnidfiis 

Af. 

inniffr 

Af. 

lliibniilli 

Af. 

tiff  lints 

Af. 

tliattUtfUs 

Af. 

sliftiais 

Af. 

pit  III  Inf 

If. 

lliflflfi 

.If. 

iiilnnlfiis 

If. 

slit  tit  us 

Af. 

t  inn  r  its 

Af. 

iiiIi minis 

If. 

Inililis 

h‘.  \lirlmi\ 

Ic.  ninintitiii* 
lr.  imw/fiw\ 
lr.  t  Inin  liillni.si.s 
lr.  vnilmvillis 


USA 

Canada 

USA 

Canada 

USA 

Canada 

USA 

USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
USA 
l  SA 
USA 
USA 
USA 

Bahamas 

Canada 

USA 

USA 

USA 

Canada 


North  Carolina 
Louisiana 


Colorado 

Utah 

North  Dakota 

Utah 

Wyoming 

California 
British  Columbia 
Utah 

British  Columbia 
California 
British  Columbia 
Colorado 


Colorado 


Minnesota 


Delaware 

Alabama 

Massachusetts 


Massachusetts 

Massachusetts 

Texas 

Maine 

Massachusetts 

Minnesota 


Northwest 

Territories 

Massachusetts 

Michigan 

Nevada 

Manitoba 

Wyoming 


Brunswick 
East  Baton 


Salt  Lake 


G 


Salt  Lake 


Uintah 


Keweenaw 

Kootenai 

Washington 

Grand 

Kootenai 

Roseau 

Keweenaw 

Washington 

New  Castle 

Lauderdale 

Hampshire 

Keweenaw 

Hampshire 

Hampshire 

Bexar 

Washington 

Hampshire 

Roseau 

Washington 


Hampshire 

Keweenaw 

Elko 


Wilmington 
Baton  Rouge 

Salt  Lake  City 
Ouray 
Grand  Lake 
Salt  Lake  City 
Devils  Lake 
Ouray 

Yellowstone  Natl. 
Park 

Lower  Lake 
Cranbrook 
Salt  Lake  City 
Cranbrook 
Lower  Lake 
Cranbrook 
Grand  Lake 

Copper  Harbor 
Athol 
Crawford 
Grand  Lake 
Athol 
Warroad 
Copper  Harbor 
Crawford 


Wilson  Dam 

Belchertown 

Copper  Harbor 

Northampton 

Chesterfield 

San  Antonio 

Crawford 

Northampton 

Warroad 

Crawford 

Baker  Lake 

Northampton 
Copper  Harbor 
Lamoille  Canyon 
Churchill 
Yellowstone  Natl 


If.  implirtilu 


Kootenai 


282 

Ac.  pun  dor 

283. 284 

Ac.  impiger 

285 

Ac.  pionips 

286 

Ac.  implicatus 

287,  288 

Ac.  impiger 

289,  290 

Ac.  nigripcs 

291,  292 

Ac.  schizopinax 

293,  294 

Ac.  pundor 

295 

Ac.  implicatus 

296 

Ac.  Iicxodonlus 

297-299 

Ac.  implicatus 

300-302 

Ac.  pundor 

303,  304 

Ac.  pionips 

305-308 

Ac.  Iicxixlonlus 

309.  310 

Ac.  pundor 

311 

(Map) 

3 1 2 

An.  crucians 

3 1 3 

A  n.  i/iiudriiiiaculatus 

314 

An.  carlci 

315 

An.  a  Human  us 

316.  318-320 

An.  pundipenuis 

317 

An.  crucians 

32 1 

A n.  pseudopundipennis 

322 

An.  pseudopundipennis 

323 

An.  pundipenuis 

324 

An.  perplexens 

325 

An.  pseudopundipen n is 

326 

An.  pseudopundipennis 

327.  328 

An.  franciscanus 

329.  33 1 

An.  carlci 

330 

An.  i/uadrimaculatus 

332 

An.  occidcntalis 

333. 334 

An.  Ixirbcri 

335 

A  n.  i/uadrimaculatus 

336 

An.  frcchorni 

337 

An.  Ixirbcri 

338 

An.  j  nil  it  line 

339 

An.  jrccborni 

340 

An.  i/uadrimai ulaliis 

34 1 

An.  tea lltcri 

342 

An.  atropns 

343 

An.  frcchorni 

344 

An.  i/uadrimaculatus 

345-347 

An.  walked 

348-350 

.In.  alropos 

351.  352 

Cx.  pipicus 

353.  354 

C.x.  malleus 

355 

Cv.  resinous 

Canada 

USA 

USA 

Canada 

USA 

USA 

USA 

Canada 

USA 

USA 

Canada 

Canada 

USA 

USA 

USA 

USA 

Panama 


Stair  I  Province 


Massachusetts 


Ontario 


Manitoba 

California 

Massachusetts 

Idaho 

British  Columbia 
Idaho 

Massachusetts 

Ontario 

British  Columbia 
Massachusetts 

Georgia 
Arkansas 
Minnesota 
Canal  /one 
Connecticut 
Georgia 
Texas 
Texas 

Connecticut 

Florida 

Texas 

Texas 

New  Mexico 

Minnesota 

Arkansas 

California 

Delaware 

Arkansas 

California 

Delaware 

Arizona 

California 

Arkansas 

Michigan 

Louisiana 

California 

Arkansas 

Michigan 

Louisiana 

Oregon 

Florida 

Wisconsin 


County 


Hampshire 


Kootenai 


Nevada 

Hampshire 

Kootenai 

Kootenai 

Hampshire 


Hampshtr 


B 

Arkansas 
Ramsey 

Fairfield 

Baker 

Cameron 

Travis 

Fairfield 

Travis 

Cameron 

Fddy 

Ramsey 

Arkansas 

Alameda 

Kent 

Arkansas 

Stanislaus 

Kent 

Santa  Cruz 

Stanislaus 

Arkansas 

Livingston 

Plaquemines 

Nevada 

Arkansas 

Livingston 

Plaquemines 

Multnomah 

Dade 

Dane 


ijtrahty 


Chesterfield 

Nome 

While  River 

Athol 

Nome 

Churchill 

Boca 

Chesterfield 

Athol 

Prince  Rupert 
Athol 

Chesterfield 
White  River 
Prince  Rupert 
Chesterfield 

Newton 
Stuttgart 
St.  Paul 


Redding 
Newton 
F't.  Brown 

Redding 


Ft.  Brown 
A  rtesia 
St.  Paul 
Stuttgart 
Palo  Alto 
Bombay  Hook 
Stuttgart 
Modesto 
Bombav  Hook 
Nogales 
Modesto 
Stuttgart 

But  as 

Auburn 

Stuttgart 

Burns 

Portland 

Miami 


3t>2. 

3b3 

3b4 

:!<•>:> 

3bb 

Mil 

3b8. 

309 

370 

371. 

372 

373- 

-37a 

37b 

377. 

378 

370- 

381 

382 

383 

381 

38")- 

388 

389. 

390 

391 

392- 

394 

39a 

39b 

397. 

398 

399 

100 

401 

402 

403 

404 

40  a 

40b. 

407 

408 

409 

1 10. 

412 

41  1 

413 

111. 

lla 

Spear* 


tern  tans 
Cx.  tarsali s 
C.x.  restuan.s 
Cx.  tarsali* 

Cx.  pipieus 
Cx.  bahamensis 
C.x.  tarsalis 
Cx.  tarsalis 
Cx.  peas 
Cx.  peas 
C.x.  thriambus 
C.x.  raid natar 
C.x.  declarator 
C.x.  erylhratliorax 
Cx.  nigripalpus 

Cx.  restuans 
Cx.  nifrripalpn.s 
Cx.  salinarius 
Cx.  rhiilesteri 
C.x.  pi  pie  us 
C.x.  pipieus 
C.x.  rest  nans 
C.x.  interrogator 
C.x.  reeves/ 

C.x.  ter  titans 
C.x.  arizanensis 
C.x.  a  pit  alls 
C.x.  territans 
C.x.  luiharli 
C.x.  holm rti 
C.x.  api calls 
Cx.  arizanensis 
C.x.  la  I  isi/  ua  inn 
C.x.  pipieus 
C.x.  erralicns 
Cx.  pei ratal 
C.x.  at  rat  us 
Cx.  apislbapiis 
C.x.  peccalai 
C.x.  illiainiiialar 
Cx.  inlainlntis 
Cx.  at  I  at  us 
Cx.  pi/asas 
Cx.  pllasiis 
Cx.  iniilrrniiaiii 
Cs.  m eta nu ra 


Costa  Rica 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

Panama 

Mexico 

USA 

USA 

USA 

USA 

USA 

USA 

ISA 

USA 

Colombia 


State!  Province 


Wisconsin 
California 
New  Jersey 
Florida 


California 

California 

California 


California 

Florida 

Wisconsin 

Florida 

Maryland 


I  ennessec 
New  Jersey 
Wisconsin 
Canal  Zone 

Baja  California 
Norte 

Virginia 

Arizona 

Arizona 


California 

California 

Arizona 

Arizona 

New  Jersey 

Texas 

Louisiana 

Florida 
I  .ouisiana 
Texas 
Florida 

Florida 

Florida 

Florida 


County 


Fairfax 

Victoria 


Middlesex 

Monroe 

Victoria 


Cameron 


tjKahft 


Falls  Church 
Victoria 


Key  Largo 
Victoria 


Kerrville 

Weslaco 


Puerto  Viejo 

San  Luis  Obispo  San  Luis  Obispo 


Calvert 

Cameron 

Campbell 

Middlesex 

Dane 


Fairfax 


Cochise 
Fairfax 
San  Diego 
Placer 
Cochise 


Middlesex 
Kinney 
La  Salle 


La  Salk 


Monroe 


Broward 


Monroe 


Chesapeake  Beach 
Brownsville 

I.ovston 

I  Madison 


Falls  Church 

Prescott 

Portal 

Falls  Church 
San  Diego 
Lake  Tahoe 
Portal 
Prescott 

Nixon 

Brackettsville 

Olla 

Havana 

Miami 

Olla 

Kev  Largo 

I  lav  ana 

Ft.  I.audcrdah 

Big  Pine  Kev 


Stats  IPrminrr 


County 


Loraitty 


420.  42 1 
422 

423.  424 
425 


433.  434 
435,  430 
4.37 

438. 430 
440 


440. 447 


452 

453 

454 

455, 450 
457 


400-402 


403.  404,  400 


472.  473 

474 

475 

470.  477.  470 


(is.  morsitans 
(is.  impatiens 
Cs.  par  turps 
Cs.  morsitans 
Cs.  impatiru.s 
Cs.  particrps 
(is.  alaskaensis 
Cs.  incidrns 
Cs.  impatiens 
Cs.  minnesotar 
(is.  morsitans 
(is.  inornata 
Cs.  impatiens 
Dr.  psnulrs 
Dr.  cancer 
Dr.  mathrsoni 
Mu.  tit  ilia  ns 
Ma.  titillates 
Ma.  than 
Ma.  than 
Or.  kummi 
Or.  kummi 
Or.  alba 
Or.  sign  if  era 
Or.  alba 
Or.  sign  if  era 
Or.  sign  if  era 
Or.  alba 
Or.  alba 
Ps.  columbine 
Ps.  ciliata 
Ps.  csanescens 
Ps.  fiygmara 
Ps.  columbine 
Ps.  discolor 
Ps.  signipennis 
Ps.  ciliata 
Ps.  csanescens 
Ps.  /eras 
Ps.  ciliata 
Ps.  ciliata 
Ps.  hmeurdii 
Ps.  csanescens 
Ps.  csanescens 
Ps.  ferns 
Ps.  mallirsnni 
Ps.  johnstonii 


Panama 


Michigan 

Colorado 

California 

Michigan 

Colorado 

California 


Washington 

Colorado 

Minnesota 

Michigan 

Missouri 

Colorado 

Florida 


Florida 

Florida 

Florida 


Maryland 

Louisiana 


Louisiana 

Louisiana 

Maryland 

Texas 


South  Carolina 
New  Jersey 
Florida 
Texas 
Georgia 
Texas 

South  Carolina 
New  Jersey 
North  Carolina 
South  Carolina 
South  Carolina 
Delaware 
New  Jersey 
Texas 

North  Carolina 

Delaware 

Florida 


Livingston 

Grand 

Humboldt 

Livingston 

Grand 

Humboldt 

Whatcom 
Grand 
St.  Louis 
Livingston 
St.  Louis 
Grand 

Indian  River 
Cameron 


Indian  River 
Okeechobee 


Anne  Arundel 

Chicot 

Travis 

Orleans 

Chicot 

Anne  Arundel 

Travis 

Cameron 

Beaufort 

Cumberland 

Monn  >e 

Cameron 


Sutton 

Beaufort 

Cumberland 

Columbia 

Beaufort 

Berkeley 

New  Castle 

Cumberland 

Dallas 

Columbus 

Sussex 

Indian  Rivet 


Grand  Lake 


Grand  Lake 
Areata 
Anchorage 
Bellingham 
Grand  Lake 


W'.  St.  Louis 
Grand  Lake 

Vero  Beach 
Brownsville 


Vero  Beach 
Okeechobee 

El  Volcan 
Patuxent 
Kilbourne 
Austin 

("amp  Planche 

Kilbourne 

Patuxent 

Austin 

Brownsville 

Parris  Island 

Fairton 

Key  West 

Brownsville 

Ft.  McPherson 

Sonora 

Parris  Island 

Fairton 

Lake  Waccamaw 

Parris  Island 

McCellanville 

Newport 

Fairton 

Dallas 

Lake  Waccamaw 
Thompsnnville 
Vero  Beac  h 


48 1 .  482 

483 

484 

485-487 

488-491 

492.  493 
494 

495.  496 
497.  498 
499 

500.  501 
502.  503 
504.  505 
506,  507,  509 
508 
510 

511.  513 

512.  514,  515 

516 

517 

518 


528.  529 
530.  53 1 
532 

533. 535 
534 

536.  538 
537 

539 

540 

54 1 .  542 
543.  545 
544 

546 

547 

548 

549.  550 
55 1 


Species 


Ps.  mathesoni 
Ps.  varipes 
Ps.  mexirana 
Ps.  ferax 
Ps.  horrida 

Ps.  longipalpus 
l  7.  lou'ii 
L'r.  sapphirina 
l  'r.  a.  anhydor 
l  7.  a.  synlhela 
L  7.  van  (I  ii  zee  i 
H'v.  smith 1 1 
H'v.  initchellii 
H'y.  smith'll 
H’v.  hay  net 
.4  n.  i piadrimacidutus 
(lx.  pipiens 
Ma.  dyari 
(It/,  perturhans 
(Up  perturhans 
Or.  signifrra 
.  le.  tiegypti 
lx.  r.  septentrionalis 
Tx.  r.  rutihis 
(lx.  pipiens 
.le.  aegspti 
H'v.  smithii 
Or.  si  ft;  ii  if  era 
l  V.  \apphirina 
l  7.  sapphirina 
Ps.  rtihnnhiae 
l)e.  pseudes 
Ps.  inlumhiae 
.le.  aefrypti 
(Is.  innrnata 
(lx.  pipiens 
.  le.  aegspti 
.  le.  prnvoeans 
Ps.  inlumhiae 
.le.  allanlieus 
.  le.  aegypti 
life,  equinus 
.  le.  pravorans 
le.  aegypti 
.  le.  henuleleus 
.le.  pun 'in  ails 
.  le.  hierislatiis 
le.  allanlieus 


Country 

State  IPrmtncr 

County 

USA 

Delaware 

Sussex 

Guatemala 

Retalhuleu 

USA 

Texas 

Cameron 

USA 

North  Carolina 

Columbus 

USA 

Louisiana 

F.ast  Baton 

USA 

Texas 

Rouge 

Cameron 

USA 

Florida 

Flighlands 

USA 

District  of  Colombia 

USA 

California 

Bernardino 

USA 

Texas 

Cameron 

USA 

Florida 

Indian  River 

USA 

New  Jersey 

Union 

USA 

Florida 

Indian  River 

USA 

New  Jersey 

Union 

USA 

South  Carolina 

Richland 

USA 

North  Carolina 

USA 

Pennsylvania 

Allegheny 

USA 

Florida 

Paint  Beach 

USA 

Minnesota 

Clearwater 

USA 

Florida 

Palm  Beach 

USA 

Georgia 

Fulton 

USA 

Georgia 

Chatham 

USA 

Georgia 

Richmond 

USA 

Florida 

Palm  Beach 

USA 

Missouri 

St.  Louis 

USA 

Georgia 

Chatham 

USA 

Maryland 

Worchester 

USA 

Georgia 

Fulton 

USA 

Florida 

Palm  Beach 

USA 

Georgia 

Bryan 

USA 

Delaware 

New  Castle 

USA 

Texas 

Cameron 

USA 

Delaware 

New  Castle 

USA 

Georgia 

Fulton 

USA 

Louisiana 

Rapides 

USA 

Pennsylvania 

Allegheny 

USA 

Georgia 

Fulton 

USA 

New  York 

Tompkins 

USA 

Delaware 

New  Castle 

USA 

Georgia 

Fulton 

USA 

Georgia 

(  ll. 111). mi 

Guatemala 

USA 

New  York 

Tompkins 

USA 

( ieorgia 

Chatham 

ISA 

California 

F  I  Dorado 

USA 

New  York 

Tompkins 

ISA 

( '.alitor -ilia 

Lake 

USA 

( .corgi. i 

Fulton 

locality 


Thompsonville 
Champerico 
Brownsville 
Lake  Waccamaw 
Baton  Rouge 

Brownsville 

Washington 
Saratoga  Springs 

Vert)  Beach 
Rahway 
Vero  Beach 
Rahway 
Columbia 
Camp  Sutton 
Turtle  Creek 
W.  Palm  Beach 

W.  Palm  Beach 

Atlanta 

Savannah 

Augusta 

Boca  Raton 

St.  Louis 

Savannah 

Atlanta 

Camp  Murphy 
F\  Stewart 
Summit  Bridge 
Brownsville 
Summit  Bridge 
Atlanta 
Ksler  Field 
Turtle  Creek 
Atlanta 
Ithaca 

Summit  Bridge 

Atlanta 

Savannah 

Ithaca 

Savannah 

Ithaca 

Atlanta 


Country 


Suite  I  Province 


County 


Locality 


554,  556,  557 
555 

558.  559 

560 

561 

562 

563 

564,  565 
566 


574,  575 

576 

577 

578 

579,  580 
581 


584 

585 

586, 587 
588. 589 
590.  592 
59 1 
59.3 

594.  595 


/!<'.  orgy f)t i 
Ae.  nigromornlis 
Ae.  abserratus 
Ac.  /.  pollens 
Ae.  nigromarn/is 
Ae.  n i gripes 
Ae.  f.  pollens 
Ae.  j.  pollens 
Ae.  thelrler 
Ae.  tormentor 
Ae.  obserrotus 
Ae.  biinorulotus 
Ae.  tormentor 
Ae.  otlontirns 
Ae.  solliritons 
Ae.  toeniorbynr/ius 
Ae.  tarniorhynrhus 
Ae.  obserrotus 
Ae.  taeniorhynclius 
Ae.  toeniorliynrhns 
Ae.  dupreei 
Ae.  otlontirns 
Ae.  solliritons 
Ae.  otlontirns 
Ae.  hexodontus 

Ae.  pnnrtor 
Ae.  solliritons 
Ae.  mitrhelloe 
Ae.  solliritons 
Ae.  in/ir mains 
Ae.  toeniorliynrhns 
Ae.  trivittotns 
Ae.  rempeli 


:,96  Ae.  toeniorliynrhns 

59  f  Ac,  \ropnloris 

•’98  Ac.  toeniorliynrhns 

;,99  Ac.  toeniorliynrhns 

600.  601. 60.3  Ae.  sropnloris 

602  Ae.  sropnloris 


604.  605 


608.  610 
609 


.  le.  tort  ills 
Ae.  excrucians 
Ae.  mdunimon 
Ae.  i  utnphylln 
Ae.  rxcrucions 
Ae.  rolnphyllo 


USA 

Canada 

USA 

USA 

USA 


Canada 

USA 

Guatemala 

USA 

USA 

Guatemala 
Dominic  an 
Republic 
Si.  l.ucia 


California 

New  York 

Louisiana 

California 

Manitoba 

Louisiana 

South  Carolina 

Texas 

Kentucky 

New  York 

Texas 

Kentucky 

Georgia 

Illinois 

Florida 

Florida 

New  York 

Florida 

Florida 

Georgia 

Georgia 

Illinois 

Georgia 

California 

Maine 

Illinois 

Mississippi 

Illinois 

Florida 

Florida 

Illinois 

Northwest 

Territories 

Florida 

Florida 

Florida 


Massachusetts 

California 


Chatham  I  Savannah 

Visalia 

I  ompkins  |  Ringwood 

Visalia 


Cameron 


1  ompkins 
Cameron 


St.  ('lair 

Palm  Beach 

Highlands 

Tompkins 

Hillsborough 

Palm  Beach 

Fulton 

Fulton 

St.  Clair 

Fulton 

Tuolumne 

Penobscot 
St.  Clair 
Harrison 
St.  Clair 
Highlands 
Palm  Beach 
Champaign 


Myrtle  Beach 
Brownsville 
Ft.  Knox 
Ringwood 
Brownsville 
Ft.  Knox 
Atlanta 
Dupo 

Camp  Murphy 
Avon  Park 
Ringwood 
MacDill  Field 
Camp  Murphy 
Atlanta 
Atlanta 
Dupo 
Atlanta 

Yosemite  Natl. 
Park 

Orono 
Dupo 
Gulfport 
Dupo 
Avon  Park 
Camp  Murphy 
Champaign 
Baker  Lake 


Hillsborough  MacDill  Field 


Hillsborough 

Hillsborough 


Tampa 

Mac  Dill  Field 


Merced 

Grant 

Hampden 


Springfield 

Dixie  Pass 
Springfield 


Massachusetts 

California 


hi  2 

.■if.  alropalpus 

6  1  3-6 1 5 

Af.  alropalpus 

616,  H 1 7 

Af.  rpartius 

til 8.  620 

Af.  dia nta fits 

610 

Af.  vrxans 

621 

Af.  dianlarus 

622 

Af.  aurifrr 

623 

Af.  <i  it  riff  r 

>24.  626.  627 

Af.  s.  sprnrrrii 

>25 

Af.  camprstris 

>28 

Af.  \.  idahofiisis 

>29 

Af.  s.  idahofiisis 

>30 

Af.  fxrrti films 

>31 

Af.  inlrudfiis 

>32 

Af.  rxrrurians 

>33 

Af.  rxrruriinis 

>34-637 

Ar.  caniprstris 

>38 

Af.  flnvrsrrns 

>39 

Af.  fliivrsfciis 

>40 

Af.  fhivcsmis 

>41 

Af.  f  lav f sir  ns 

>42.  643 

Af.  alofioiwliiui 

>44 

Af.  inlrudfiis 

Ar.  niphadopsis 

>46 

Ar.  vrxans 

>47 

Af.  fiifilfs 

>48 

Af.  inlrudfiis 

>49 

Af.  inlrudfiis 

>50,  f>5 1 

Af.  fiifdrs 

m2 

If.  dn hi  ii\ 

>54-1  >.">.*> 

If.  niphadopsis 

>56 

lr.  nipliadopsis 

Ar.  iipaniis 

>60 

lr.  ruedrs 

>6  1 

Ar.  vrnlioviltis 

>62.  663 

If.  iipaniis 

>61.  665 

If.  vi  nhmuttis 

>66 

If.  Iiisfiiahis 

>f>7 

.  lr.  fill  hn 

>68 

It  .  pm pinriprs 

it  >9 

If.  Ii isn mills 

>70 

If.  pnpili'o 

>7 1 

Af.  Irisirialus 

>72.  673 

Ar.  purpuifipfs 

>7  1-677 

Af.  argxpli 

>78.  679 

Af.  miirllrn 

>80.  682 

If.  sirrrrnsis 

Maryland 


Vermont 

Louisiana 

Michigan 

Delaware 

Maryland 

Minnesota 

Nevada 

Utah 

Colorado 

Maryland 

New  York 

Massachusetts 

New  York 

Nevada 


W  .Germany 
USA 

W.  Germany 
U 


New  York 


Minnesota 


New  \  ork 

Minnesota 

Massachusetts 

Utah 

Utah 

Minnesota 
Minnesota 
California 
Minnesota 
( lalifornia 
C  )hio 

New  York 
Arizona 


.  .n/ona 
I  .ouisiana 
Arizona 
( ieorgia 
Arizona 
( ’.alilornia 


Hancock 

Montgomery 

Comal 

Windham 

Rapides 

Keweenaw 

New  Castle 

Prince  Georges 

Ramsey 

Churchill 

Summit 

Grand 

Cecil 

Tompkins 

Hampden 

Tompkins 

Churchill 


Marion 
Tompkins 
Tooele 
Fulton 
Cleat  water 

Tompkins 
Clearwater 
Hampshire 
Tot  tele 

Ramsey 
Clearwater 
Alpine 
Ramses 
Alpine 
Portage 
Tompkins 
Santa  Cruz 
Portage 
Pina 
( '.alt  asic 
Santa  ( Iruz 
(  '.hailiam 
Santa  ( Irttz 
San  Diego 


Mt.  Desert  Is. 
Bethesda 
New  Braunsfel 
Jacksonville 

Isle  Roy  ale 
New  (Castle 


Oakley 
Grand  Lake 
Elkton 
Ringwood 
Springfield 
Mac  Lean 


Anchorage 


Idanha 

Ringwootl 

Grantsville 

Atlanta 

Itasca  State  Park 
Steese  Hw\. 
RingwtMxl 
Itasca  Stale  Park 
Belt  hertown 
Grantsville 


Itasca  State  Park 


Ravenna 

Ringwootl 

Ravenna 

Mendoza  Carnon 
Lake  Charles 

Sa\  aim. ill 
Madera  ( lam  on 


k.'- 


« 


< 


« 


Figure 
\  umber 

Specie^ 

Country 

State  IProinnce 

County 

locality 

681 

Ae.  zaasophus 

USA 

Texas 

Pecos 

Sheffield 

683,  685-687 

Ac.  montit ola 

USA 

Arizona 

Santa  Cruz 

684 

Ae.  desertieola 

USA 

California 

Los  Angeles 

688 

Ae.  vuripnlpus 

USA 

Arizona 

Coconino 

689 

Ae.  varipalpm 

USA 

Utah 

Kane 

690,  691 

Ae.  burgeri 

USA 

Arizona 

Santa  Cruz 

692.  693, 

Ae.  trisenatus 

USA 

Ohio 

Portage 

Ravenna 

695-697 

694 

Ae.  zoosnphus 

USA 

Texas 

Pecos 

Sheffield 

698-700 

Ae.  hendersoni 

USA 

Colorado 

Boulder 

Boulder 

701 

Ae.  breltmdi 

USA 

Texas 

Brewster 

702 

Ae.  impiger 

USA 

Alaska 

Liberty  Falls 

703 

Ae.  rantator 

USA 

Rhode  Island 

Washington 

Westerly 

704 

Ae.  filchii 

USA 

New  York 

Tompkins 

Ringwood 

705 

Ae.  e.  canadensis 

USA 

Massachusetts 

Hampshire 

Belchertown 

706 

Ae.  impiger 

USA 

Alaska 

707 

Ae.  stimulans 

USA 

Minnesota 

Clearwater 

708 

Ae.  punctodes 

USA 

Alaska 

Anchorage 

709 

Ae.  impiger 

USA 

Alaska 

Umiat 

710 

Ae.  stimulans 

USA 

Minnesota 

Clearwater 

711 

Ae.  aboriginis 

USA 

Oregon 

Columbia 

Vernonia 

712 

Ae.  melanimon 

USA 

California 

Kern 

Bakersfield 

713 

Ae.  stietieus 

USA 

Georgia 

Bibb 

Macon 

714.  715 

Ae.  melanimon 

USA 

California 

Merced 

716.  717 

Ae.  stimulans 

USA 

Minnesota 

Clearwater 

718,  719 

Ae.  uevatlensis 

USA 

Nevada 

Elko 

Lamoille  Canyon 

720,  721 

Ae.  stimulans 

USA 

Minnesota 

Clearwater 

722.  72.3 

Ae.  merrurator 

Canada 

Yukon  Territory 

Dawson 

724. 725 

Ae.  stietieus 

USA 

Georgia 

Bibb 

Macon 

726 

Ae.  flaveseens 

727 

Ae.  flavescens 

USA 

Alaska 

Anchorage 

728,  729 

Ae.  stietieus 

USA 

Georgia 

Bibb 

Macon 

730. 73 1 

Ae.  schizopinax 

USA 

California 

Nevada 

732.  733 

Ae.  aboriginis 

USA 

Oregon 

Columbia 

Vernonia 

734.  736.  737 

Ae.  pul  hit  us 

USA 

Colorado 

Larimer 

Rockv  Mt.  Natl. 

Park 

735 

Ae.  dorsalis 

USA 

Kansas 

Stafford 

738,  739 

Ae.  e.  canadensis 

USA 

Massachusetts 

Hampshire 

Belchertown 

740. 741 

Ae  pionips 

USA 

Michigan 

Keweenaw 

Isle  Rovale 

742 

Ae.  pullatus 

USA 

Alaska 

Kklutna 

743. 744 

Ae.  pullatus 

USA 

Colorado 

Larimer 

Rocky  Ml.  Natl. 

Park 

745 

Ae.  pullatus 

USA 

Alaska 

746 

Ae.  imitator 

USA 

Maryland 

Ann  Arundel 

Sclbv-oti-Ba\ 

747 

Ae.  rantator 

USA 

Rhode  Island 

Washington 

Westerly 

748 

Ae.  logoi 

Canada 

British  Columbia 

749 

750.  731 


r.  eanadensi s 
Ae.  tbihaull/ 


I  S  A  Georgia 

L’SA  Delaware 


Re<l«len  State 
Forest 


.Sdti 


Rahim 

Sussex 


Figure 

S  umber 

Spent* 

Country 

State  IPrmnner 

County 

Locality 

752.  753 

.4 r.  c.  canadensis 

USA 

Georgia 

Rabun 

754 

Ac.  st/uamingcr 

USA 

California 

Marin 

Richmond 

755 

■‘lc.  communis 

USA 

Minnesota 

(Clearwater 

756. 757 

Ac.  dorsalis 

USA 

Kansas 

Stafford 

758.  759 

Ac.  increpitus 

USA 

California 

Mariposa 

760 

Ac.  campcstris 

USA 

Nevada 

(Churchill 

761-763 

Ac.  dorsalis 

USA 

Kansas 

Stafford 

764,  765 

Ac.  grossbccki 

USA 

Louisiana 

Rapides 

Alexandria 

766,  767 

Ac.  communis 

USA 

Alaska 

Umiat 

768-771 

Ac.  mdanimon 

USA 

California 

Merced 

772.  773 

Ac.  increpitus 

USA 

California 

Mono 

774-776 

Ac.  implicatus 

USA 

Minnesota 

(Clearwater 

777-779 

Ac.  increpitus 

USA 

California 

Mariposa 

780,  781 

An.  judithac 

USA 

Arizona 

Cochise 

Portal 

782 

An.  albimanus 

USA 

Florida 

Monroe 

783 

An.  albimanus 

USA 

Texas 

Cameron 

Cosmas 

784 

An.  harbcri 

USA 

Ohio 

Stark 

(Canton 

785 

An.  harbcri 

USA 

Maryland 

Montgomery 

(Cabin  )ohn 

786 

An.  judithac 

USA 

Arizona 

Cochise 

Portal 

787 

An.  judithac 

USA 

Arizona 

Santa  (Cruz 

Patagonia 

788 

An.  albimanus 

USA 

Florida 

Monroe 

789 

A  n.  i/uadrimaculatus 

USA 

Tennessee 

Dyer 

Dyersburg 

790 

An.  albimanus 

USA 

Texas 

(Cameron 

(Cosmas 

791 

An.  albimanus 

USA 

Florida 

Monroe 

792.  793 

A n.  pscudopunctipcnuis 

USA 

Texas 

Bel! 

Temple 

794 

An.  pscudopunctipcnuis 

Dutch  West 
Indies 

Curacao 

795 

An.  pscudopu nctipcn nis 

USA 

Texas 

Hidalgo 

F.dinburg 

796.  797 

.  In.  franciscanus 

USA 

New  Mexico 

Kddy 

Artesia 

798 

An.  atropos 

USA 

Florida 

Monroe 

Key  Largo 

799 

An.  i/uadrimaculatus 

USA 

Tennessee 

Dyer 

Dyersburg 

800 

An.  crucians 

USA 

Louisiana 

(Calcasie 

Lake  (Charles 

801 

An.  punctipcnnis 

USA 

Louisiana 

Rapides 

F.sler  Field 

802 

An.  walked 

USA 

Tennessee 

Obion 

Walnut  Log 

803 

An.  walked 

USA 

Tennessee 

Dyer 

Dyersburg 

804.  805 

.1  n.  i/uadrimaculatus 

USA 

Tennessee 

Dyer 

Dyersburg 

806.  808 

An.  bradlni 

USA 

Mississippi 

1  larrison 

Kessler  Field 

807 

An.  i/uadrimaculatus 

USA 

Louisiana 

St.  (Charles 

Narco 

809 

An.  bradlni 

USA 

Alabama 

Mobile 

Mobile 

810.  81  1 

An.  ficor/iitmus 

USA 

Georgia 

Bibb 

Macon 

812 

An.  cm  lei 

USA 

Minnesota 

Beltrami 

Betnidji 

813,  814 

An.  ipindrimaculatus 

USA 

Tennessee 

Dver 

Dversburg 

815.  817 

An.  punctipcnnis 

USA 

Louisiana 

Rapides 

F.sler  Field 

816 

An.  occidcntalis 

USA 

( California 

San  Luis  Obispo 

Pistno  Beach 

818 

An.  /rcclmrni 

USA 

Utah 

Salt  Lake 

Salt  Lake  ( Cit \ 

819 

An.  frccbnrni 

USA 

Utah 

Weber 

Ogden 

820 

An.  punctipcnnis 

USA 

1  ouisiana 

Rapides 

Alexandria 

821 

An.  punctipcnnis 

USA 

( California 

Shasta 

'Tower  1  louse 

3<>7 


822 

Cx.  pipien x 

823 

(.x.  territanx 

824. 825 

Cx.  bahamrnsix 

821) 

Cx.  pipienx 

827 

Cx.  pipienx 

828 

Cx.  interrogator 

829.  88 1 

Cx.  tarxalix 

880 

Cx.  rextnanx 

882 

Cx.  rextnanx 

888 

Cx.  tlirianilnix 

884 

Cx.  enronator 

885.  8.81).  888 

Cx.  tarxalix 

887 

Cx.  pipienx 

889 

Cx.  eliiilexleri 

840 

Cx.  declarator 

841.  842 

Cx.  pipienx 

848 

Cx.  xalinariux 

844 

Cx.  pens 

845 

Cx.  pens 

840 

Cx.  pipienx 

847 

Cx.  pipienx 

848.  849 

Cx.  nigripalpux 

850 

Cx.  xalinariux 

85 1 .  858 

Cx.  xalinariux 

852 

Cx.  mtlirnlliorax 

854.  855 

Cx.  latixipiama 

85(4 

Cx.  peeeator 

857 

Cx.  peeeator 

858 

Cx.  territanx 

859 

Cx.  peeeator 

800.  80 1 

Cx.  arizonenxix 

802 

Cx.  territanx 

808.  805 

C.\.  territanx 

804 

Cx.  apical  is 

800 

C.x.  reerexi 

807-809 

Cx.  territanx 

870.  871 

Cx.  hoharti 

872 

C.x.  piloxnx 

878 

Cx.  at  rat  n  x 

87  1 

Cx.  piloxnx 

875 

C.x.  erralienx 

870. 878 

Cx.  o pixthopux 

877 

Cx.  peeeator 

879 

Cx.  npixlliopnx 

880.  881 

C.x.  alralnx 

882 

C.x.  ahoniinator 

888 

Cx.  iolamhdix 

ISA 

Missouri 

ISA 

Georgia 

IS  A 

Florida 

ISA 

Pennsylvania 

ISA 

Missouri 

ISA 

Texas 

ISA 

California 

ISA 

South  Carolina 

ISA 

North  Carolina 

USA 

California 

USA 

Texas 

USA 

California 

ISA 

Pennsylvania 

USA 

Texas 

USA 

Texas 

USA 

Pennsylvania 

USA 

Maryland 

USA 

California 

USA 

California 

USA 

Missouri 

USA 

Nebraska 

USA 

Florida 

USA 

Maryland 

USA 

Kansas 

USA 

California 

Colombia 

USA 

Florida 

USA 

Georgia 

ISA 

Georgia 

USA 

Florida 

USA 

Arizona 

USA 

Minnesota 

USA 

Georgia 

USA 

Texas 

USA 

California 

USA 

Minnesota 

USA 

( ialilhrnia 

USA 

Louisiana 

Puerto  Rico 

USA 

( ieorgia 

USA 

( ieorgia 

USA 

Florida 

USA 

Florida 

USA 

Florida 

USA 

Florida 

USA 

1  ex.ts 

USA 

Florida 

St.  Louis  J 

it.  Louis 

Fulton 

Atlanta 

Monroe 

Vlatecumbe  Key 

Allegheny 

Turtle  Creek 

St.  Louis 

>t.  Louis 

Cameron 

darlingen 

Contra  Costa 

’ittsburg 

Riehland 

Columbia 

Robeson 

Maxton 

Riverside 

Toachella  Valiev 

Cameron 

Brownsville 

Contra  Costa 

Pittsburg 

Allegheny 

Turtle  Creek 

Cameron 

Brownsville 

Caldwell 

Titling 

Allegheny 

Turtle  Creek 

Ann  Arundel 

Selbv-on-Bay 

Sacramento 

Sacramento 

Marin 

St.  Louis 

St.  Louis 

Otoe 

Dunbar 

Palm  Beach 

Gulf  Stream 

Ann  Arundel 

Selbv-on-Bay 

Douglas 

San  Luis  Obispo 

Fulton 

Atlanta 

Richmond 

Ft.  Cordon 

Yavapai 

Preset  >t  t 

Clearwater 

Richmond 

Ft.  Gordon 

Brewster 

Big  Bend  Natl. 
Park 

Sail  Luis  Obispc 
Clearwater 

Benito 

Orleans 

Camp  Yillere 
Tortuguero 

Fulton 

Atlanta 

Baker 

Broward 

Ft.  Lauderdale 

Dade 

Monroe 

Yaca  Kc\ 

Comal 

Martin 

Jensen 

8<>s 


894 

89-' . 

897) 

89H. 

897 

898. 

899 

900 

901 

9011. 

90.4 

904 

90'). 

906 

907 

908. 

909 

910. 

91  1 

912. 

914 

914-916.  918 

917 

9 1 9 

920, 

92 1 

922. 

924 

924 

92  a 

926. 

927 

928. 

929 

9.40 

94  1 

942 

944 

944 

94;') 

946 

947 

948 

949 

940. 

94  1 

942. 

944 

944 

944. 

946 

947 

948. 

949 

97)0. 

97)  1 

(,.v.  prirator 
(lx.  iolambdis 
(lx.  (mips 
(lx.  penaUtr 
(lx.  iolambdis 
(lx.  mulrriniaui 
(Is.  m ('Ian lira 
(Is.  imiraata 
(Is.  morsitaiis 
(Is.  imiraala 
(Is.  miniirsntar 
(Is.  morsitaiis 
C.s.  impatieiis 
(Is.  i mu  iid la 
(Is.  partireps 
(Is.  i  mu mi  la 
(Is.  iminidld 
(Is.  incidciis 
C.s.  dldskdl'lisis 
C.s.  /milieus 
l)e.  matlirsoni 
lie.  p.seudes 
l)e.  earner 
l)e.  ((Hirer 
Ma.  litil/ans 
Md.  dxari 
Or.  alba 
Or.  sifriii/ei 
Or.  Ini  in  mi 
Or.  sigmfcra 
I’s.  rilia la 
l‘s.  howiirilii 
I’s.  disiiiliil 
I’s.  ii  dll  in  Inn  i 

I’s.  Ill  III  III 
I’s.  bin ratlin 
I’s.  i  tilantliitn 
I’s.  disi  nlni 
I’s.  f ei n\ 

I’s.  ixanesi ills 
I’s.  disndni 
I’s.  ml  mil  hint 
I’s.  ml  ii  inliiae 
I’s.  sifriiipeiinis 
I’s.  pygmacii 
I’s.  rxanrsiriis 


L  SA 

L'SA 

Mexico 

L'SA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

Jamaica 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

USA 

Pueilo  Rico 
ISA 


Locality 


Atlanta 


Florida 

Baja  California 

Florida 

Florida 

Florida 

Florida 

Colorado 

Minnesota 

Colorado 

Minnesota 

Minnesota 


Minnesota 

California 

Colorado 

Delaware 


California 


Florida 

Florida 

Florida 


Mississippi 

Arizona 

Mississippi 

Delaware 

Maryland 


Delawat 


Delaware 

Delaware 


Louisiana 


Delaware 

Delaware 

Kansas 

Louisiana 


Palm  Beach 

Jupiter 

Tijuana 

Palm  Beach 

Jupiter 

Monroe 

Big  Pine  Key 

Okaloosa 

Baker 

Larimer 

F.stes  Park 

Clearwater 

Larimer 

Estes  Park 

Clearwater 

Clearwater 

Ketchikan 

Clearwater 

Kern 

Kernville 

Larimer 

Estes  Park 

New  Castle- 

Newark 

Valley 

McCall 

Glen  Allen 

Madera 

Cameron 

Brownsville 

Cameron 

Brownsville 

Palm  Beach 

Boca  Raton 

Palm  Beac  h 
Fulton 
Forrest 
Santa  Cruz 
Forrest 
New  Castle 
Prince  Georges 
Baker 
New  Castle 
Hidalgo 
New  Castle 
New  Castle- 


New  Castle 
New  Castle 


West  Palm  Beach 
Atlanta 
Camp  Shelby 

Camp  Shelby 
Summit  Bridge- 
College  Park 
Newton 
Delaware  City 
Mission 
Newport 
Summit  Bridge- 
Newton 

Alexandria 

Newton 

Summit  Bridge 
Delaware  Cin 
Hutchinson 
Juana  Diaz 
Alexandria 


State  I  Province 


952,  953 

954-956,  958, 
959 
957 

960 

961 

962,  963 


968,  969 
970,  971 
972,  973 

974 

975 

976 

977 

978 

979,  980 
981 

982,  983 


Ps.  johnstonii 
Ps.  horrida 


Ps.  mathesoni 
Ps.  mathesoni 


Ps.  longtpalpus 
Ps.  longtpalpus 
Ur.  a.  syntheta 
Ur.  sapphirina 
Ur.  lowii 
Ur.  sapphirina 
Wy.  mitrhellii 
Wy.  smithii 
Wy.  smithii 
Wy.  vanduzeei 
Wy.  vanduzeei 
Wy.  smithii 
ITy.  smithii 
Wy.  smithii 
Wy.  haynei 


Florida 


Louisiana 

Delaware 


Oklahoma 


Florida 

Louisiana 

Florida 

Maryland 

Minnesota 

Florida 

Florida 

Minnesota 

Maryland 

Minnesota 

Georgia 


County 


Monroe 

Hoochee 

Worth 

Sussex 

Worth 


Palm  Beach 


Palm  Beach 
Prince  Georges 
Glearwater 
Palm  Beach 


Locality 


Long  Key 
Ft.  Benning 


Thompsonville 

Denison 

Tulsa 

San  Antonio 
Ft.  Stewart 
Boca  Raton 
Alexandria 
Boca  Raton 
Suitland 

Boca  Raton 


Clearwater 

Prince  Georges  I  Suitland 
Glearwater 


> 


INDEX  TO  SPECIES 


This  is  an  alphabetical  listing  of  the  species  included  in  the  keys  and  on  the  map  plates.  The 
generic  placement  of  each  species  follows  the  specific  name.  Abbreviations  of  genera  follow 
Reinert  (1975).  Page  numbers  for  species  in  the  keys  are  in  roman  type.  Those  to  the  left  of  the 
slant  line  (/)  refer  to  the  adult,  while  those  to  the  right  pertain  to  the  larva.  In  a  similar  manner,  the 
italicized  numbers  to  the  left  and  right  of  the  second  slant  line  pertain  to  figure  numbers  for  adults 
and  larvae  respectively  in  the  keys.  Italicized  numbers  in  parentheses  (  )  refer  to  the  map  plates. 


almminator.  Cx.  94/200;  41 1/882  (32) 
aboriginis ,  Ac.  72/109;  -17 II ,  732 ,  733  (9) 
ahserratus,  Ac.  75/139;  311 1333,  507.  374,  373 
I/O) 

acgxpli,  Ac.  31/159:67/5/9,  323.  333,  333,  337. 

343,  343,  347.  333,  67 4-077  (10) 
alaskaensis.  Cs.  98/205;  42,3,  90S.  909  (40) 
alba.  Or.  103/208;  448,  430,  433.434/924  (41) 
albimanns,  Ait.  77/182;  315/782,  783,  788,  790, 
791  ( 30) 

alttponolttm,  Ac.  36/152;  97,  98/642,  643  (11) 
a.  anhxrlor,  I  t.  1  1  1/217;  497,  4981-  (42) 
a.  vy itiltcla.  Cr.  111/217;  499/966  (42) 
a  nips,  Cx.  94/200;  -1886  (32) 
apiatUs,  Cx.  92/197;  396,  401/864  (33) 
arizonensis,  Cx.  92/196;  393,  4021860.  861  (32) 
a  I  la  n  lints,  Ac.  54/140;  175,  179,  189,  191,  198, 
199.  202.  203.  203/341,  542.  552,  570, 
579,  580.  582  (12) 

alt  alas.  Cx.  95/ 1 99;  408. 414.415/873, 880, 881 
(34) 

atropalpus,  Ac.  46/147;  127,  128,  141,  142, 
147-149,  156-158/612-615  (13) 
alropos.  An.  84/184;  342.  348-350/798  (28) 
aurifer,  Ac.  62/148;  243,  244/622,  623  (14) 
lialiaiiinisis,  Cx.  86/190;  36 11824,  825  (25) 
barbcri,  An.  82/181;  333,  334,  337/784,  785  (30) 
bicristalns.  Ac.  58/134;  217.  223,  224/551  (15) 
bimanilaltis,  Ac.  49/138;  171.  1721568  (16) 
boha rt i.  Cx.  92/197;  399.  400/870,  871  (35) 
braillexi.  An.  77/186;  -1806.  808,  809  (29) 
brclanili,  Ac.  51/164;  186,  187/701  (10) 
burger),  Ac.  53/162:  196.  197/690,  691  (17) 
ttiinpcslris,  Ac.  42/151.  175:  1  3  5,  136/625, 

6  34-6  3  7.  760  (12) 

i .  canadensis.  Ac.  44/17.3;  TV.  68.  138-140.  143. 

1441705.  738,  739,  749,  75 2,  7 53  (14) 
i.  wallicsoni.  Ac.  44/173:  145,  146/-  (18) 
miner.  Dr.  101/207:  438.  439/917 ,  919  (27) 
mnlntor,  Ac.  33/172:  75,  76/703,  746,  747  (19) 
calaphxlla.  Ac.  58/1  16;  2/8.  221,  222.  225, 
226/608.  610,  6  11  (10) 
i hitlcslrn.  Cx.  90/193;  3821830  (  34) 
t hurt liillmsis.  Ac.  69/176;  2781-  (20) 
i  ilia  la.  Ps.  106/210;  17.  23.  457,  467.  470, 

17 1/930.  934  (43) 

nncrctis,  Ac.  65/134;  261,  262I-(2I) 
i  olnnihnic.  I’s.  105/212:  4  55,  4  56.  460-462/528, 


529,  532,  540,  933,  936,  942-944  (40) 
communis,  Ac.  68/ 176;  273-275/755,  766,  767 
(17) 

confinnis.  Ps.  105/212 
nin/innis  complex,  Ps.  (40) 
coronal, >r,  Cx.  88/192;  368,  369/834  (35) 
crucians.  An.  77/184;  312,  3171800  (31) 
cxancsccns,  Ps.  107/213;  24,  458,  468,  474, 
475/939,  948,  949  (43) 
declarator,  Cx.  88/193;  3701840  (36) 
dcclicus,  Ac.  63/155;  248-250/652  (17) 
dcscrticola,  Ac.  47/161;  165,  166/684  (22) 
diantacus,  Ac.  63/148;  228,  241,  251,  252/618, 
620.  621  (23) 

discolor,  Ps.  105/212;  463.  464,  466/932,  937, 
940.  941  (45) 

dorsalis,  Ac.  42/176;  12 5,  126.  131-134/735, 
756,  757.  761-763  (18) 
ditprcci.  Ac.  54/140;  2041578  (17) 
d\ari,  Ma.  101/208;  443,  444/512,  514,  515, 
922,  923  (46) 

carlci.  An.  81/187:  314.  329.  3311812  (28) 
cpact ills.  Ac.  40/147;  70.  1 53-1 551616,  617  ( 1 3) 
cijuintts,  Hg.  25/133;  31/544  (40) 
crralictis,  Cx.  93/198;  353.  354.  405/875  (37) 
cryihrolliorax,  Cx.  88/195;  371.  372/852  (34) 
cucdcs,  Ac.  37,  40/154.  156:  99-102,  114,  123, 
124/647.  650,  651,  660  (15) 
excrucians,  Ac.  35/ 150;  4  5,  47,  72.  89/606,  609. 
630.  632.  633  (15) 

ferox,  Ps.  109/216;  469,  47 6.  477.  479. 

485-487/938.  950.  95 1.  957.  96 2,  963(44) 
filcliii,  Ac.  37.  39/165;  94.  103-106.  111. 

1 18-120/667,  704  (16) 

flavesccns.  Ac.  35/152.  169:  87/6  38-641,  726, 
727  (12) 

franciscantts.  An.  79/183:  327.  3281796.  797 
(28) 

freehorui.  An.  83/189;  336.  339.  343/818,819 
(31) 

fulviis  pallcns,  Ac.  49/137;  167.  169.  170/558. 
5  50.  56 2.  563  (18) 

gcorgianus.  An.  77/186;  -1810,  811  (30) 
grossbet Iti.  Ac.  34/176;  77.  81.  82/764.  765  (22) 
Itaxnci.  M'v.  113/219;  5 08/982.  983  (34) 
licinilclciis.  Ac.  05/134:  -1548  (21) 
benders, mi.  Ac.  51/164;  174.  182  185/698-700 
(  16) 


hcxodantus.  Ac.  75/140;  296,  305-30X15X3  <20) 
horrid a.  Ps.  1  10/215;  4XX-/01 /054-056,  05X, 
059  (47) 

Itmcardii.  Ps.  100/210;  472,  473/031,  035  (4X) 
inipaticns,  Cs.  99/205;  422.  426.  430,  43  5, 
436IOOO  (47) 

impigcr.  Ac.  71/100;  2X3.  2X4,  2X7,  2XX/702, 
706,  700  (22) 

nnplicatiis,  Ac.  01. 72/178;  231,  232,  237.  23X. 

2X1.  2X6.  205,  207-200/774-776  (24) 
inridcm.  Cs.  98/205;  4201007.  010,  011  (43) 
inrrcpilns,  Ac.  88/178;  ,V5.  X6.  XX,  00.  107, 
10X175X.  750.  772.  773,  777-77 0(14) 
in/innalu.s.  Ac.  58/148;  100,  104,  105/500.  5 02 

(ID 

innrnala,  Cs.  99/205;  IX,  27.  2X.  433.  4  34/5  34. 

XOI.  XOI,  X05,  001.  004-006  (44) 
interrogator.  Cx.  91/191;  3X0.  300IX2X  (32) 
ini  nolens .  Ac.  00,  00/154;  23  3,  234,  242. 

256-25X.  263-265/631.  644.  64X.  6 40  (0) 
iidanibdis.  Cx.  95/201;  4I3/XX3.  XX5.  XXX  (35) 
jnhnslnnii.  Ps.  108/214;  4X01052,  05  3  (33) 
judilliac,  An.  82/181;  33X/7XO,  7 XI.  7X6.  7X7 
(30) 

kurnmi.  Or.  102/209;  445-447/026.  027  (47) 
lalisquania.  Cx.  98/195;  4031X54,  X55  (24) 
Inngipalpus.  Ps.  110/210;  402,  4031064.  065 
'  (40) 

lincii.  I'r.  1  10/217;  404/06X.  060  (40) 
mat/iesoni.  lie.  101/200;  440/012.  0/3  (42) 
mathesoni,  /V  1 08/2  1 5;  47 X,  4X1,  4X21060.  06 1 
(46) 

wc/aninwn.Ac.  41/107.  177;  1 20,  1 30/607 .7 1 2. 

714.  715,  76X-771  (23) 
nielannm,  Cs.  90/201;  4101X00  (42) 
wcrcnralor,  Ac.  89/108;  112.  !  I  5-1 17 1722,  723 
(11) 

mcxictnm.  Ps.  109/-;  4X4/-  (  30) 
minncsalftc,  Cx  99/208;  4311X06.  X07  (45) 
inilrlicUac.  Ac.  29/141;  55.  56/5X6.  5X7  (15) 
wilchcllii.  It  v.  I  12/218;  504.  505/072.  073  (45) 
nwnliitila,  Ac.  40/101;  150/6X3,  6X5 -6X7  (22) 
iinirsilans.  Cx.  99/20 5;  420.  421.  425.  4  321X02, 
X03.  XOX.  XOO  (IX) 

niucllcri.  Ac.  54/159;  200.  201/6 7X,  670  (10) 
iniilrcniiai,  Cx.  90/201;  4IX/XX0  <  3X) 
nevtidcnsix.  Ac.  09/ 1 07:  276.  277/7 IX.  710(10 / 
nigri/ial/ms.  Cx.  89/194:  373-375,  377.  37X/X/X. 
X40  (3  7) 

»i gripes.  Ac.  71/180;  2X0.  200/561  (25) 
nignninn  nlix. .  Ic.  80.  84/ 1 80:  6  1 . 62.  X  3.  X  I 15  54. 
556.  557.  560  (25) 

nipliatlnpsis.  Ac.  58/ 1  36,206,  2 10.2 10.  220/64  5, 
65  3-656  (  1  3) 

;•> i iilcnlalis.  An.  81/189;  3321X16  (  30) 
njiisihnpnx.  C\.  94/199;  400 IX 76,  X7X.  X/(>(  36) 
pa  page.  Ac.  81/158:  63.  64/670  (24) 


particeps.  Cs.  98/204;  423,  424,  4271002,  003 
(01) 

pccralor.  Cx.  94/200;  406.  407,  410,  4121X56, 
X57.  X50.  X77,  XX4.  XX7  ( 3X ) 
pcrp/cxcns.  An.  79/189;  324/-  (20) 
perturbans,  Cq.  20/120;  37/516,  5 17  (32) 
pens.  Cx.  87/198;  365,  366 1X44,  X45  (37) 
pilosus.  Cx.  90/198;  416,  417/X72,  X74  (32) 
pionips,  Ac.  74/17 1;2«V5.  303,  304/740,  741  (IX) 
p, picas.  Cx.  90/194;  15,  20,  30,  32,  35,  36,  3X, 
40.  43,  44,  351,  352,  360,  3X3,  3X4, 
404/511,  5 13.  522.  5  36.  53X.  X22,  X26, 
X27.  X37.  X41.  X42.  X46,  X47  (36) 
provorans.  Ac.  01/184;  279.  2401530.  546.  5 40, 
550  (26) 

pseudes,  l)c.  100/207:  30,  437/530.  531. 
014-016.  01 X  (45) 

pscudopunctipennis.  An.  79/188;  321.  322,  325, 
326/  702-705  (2X) 

pullalits,  Ac.  00/172:  177.  20X.  227,  220,  2 30. 

235,  236/734.  736.  737.  742-745  (27) 
puuctipcnnis.  An.  79/189:  316.  31X-320.  323/ 
XOI,  XI 5.  XI7,  X20,  X21  (20) 
punctodes,  Ac.  75/100;  311 17 OX  (25) 
punctor,  Ac.  72,  75/141;  254.  2X2.  203.  204. 

300-302.  300-311/5X4  (13) 
purpurcipcs,  Ac.  49/158;  41.  42.  173/ 66X.  672. 
673  (21) 

pygmaca .  Ps .  104/218;  4  50/047  (  30) 
quadrimacututus.  An.  88/188;  5,  6.  3/3,  330. 

33  5.  340.  344/5/0.  7X0.  700.  XI/4.  X05. 
X07,  XI  3.  X/4  (31) 
qiiinqnc/ascialns.  Cx.  90/ 1 94 ;  (36) 
reevesi,  Cx.  91/197;  30/1X66  (33) 
rcinpcli.  Ac.  07/148:  267.  26, V/  504.  505  (0) 
rest  nans,  Cx.  91/192;  755.  7  5,V.  376. 
3X5-3XX/X3 0.  X32  (  3X) 

riparins.  Ac.  80/157;  01.  03.  05.  06/657-650, 
66 2.  66  3  (10) 

r.  rut  Hus,  lx.  20/127;  -1521  <4X) 
r.  scplcnlrionalis.  I'x.  20/127:  /.  2/520  (  30) 
salinarius.  Cx.  90/195;  370-3X1/X43.  X50.  X5 1. 
X53  (35) 

sappliii inn.  (  r.  I  I  1/217;  13.  14.  405.  406/526. 

5 27.  067.  070.  071  (40) 
si apularis.  Ac.  58/145;  102.  1031507.  600-603 
(12) 

si  hizopinas.  Ac.  7  1/ 1 09:  201.  202/7  30,  73 1  (26) 
sienrnsis,  Ac.  47/100;  150-152.  160. 

162-164/6X0.  6X2  (22) 
signi/ern.  Or.  108/209:  33.  34.  I/O.  7 5/. 

/ 52/5 IX.  525.  025,  02. V.  020(41) 
signipennis.  I’s.  105/218;  465/0/5.  0/6  i  l  l) 
snath n.  It  v.  I  1.8/219:9.  1(‘,  5 02.  5()3.  506.  507 . 

500/  5 21.  977,  975.  67.V-9.S7  (  79/ 
snllicilaiis.  Ac.  80/141:  79.  5  3.  5/.  5J  (,1)  571. 
5X1.  5,S’5.  5 ,V,V.  5.V9  (20) 


species,  Tx.  ( 46) 

s.  idtihornsis ,  Ar.  56/149;  207,  200,  213, 

214/628,  6 29  (21) 

s.  spenreri,  Ar.  56/149;  211,  2121624,  626.  6 27 
(21) 

s,/uamigrr.  Ar.  54/174;  79,  80/754  (27) 
slit  tints.  Ar.  68/169;  253,  2 59,  260, 

269-272/713,  724,  725,  728,  729(25 > 
stimu/ans,  Ar.  40/167;  78.  92,  109,  110.  113. 

121,  1221707.  710,  716,  717,  720,  721(11 ) 
Itirniorliynt lilts,  Ar.  29/144;  51,  52,65/572.  573, 
576.  577.  591,  596,  598,  599  (9) 
tarsal  is,  Cx.  87/198;  357.  359,  362-364/829, 

831,  83  5.  83 6.  838  (34) 
tr  nil  tins,  Cx.  92/197:  356.  392-394,  397, 

398/823,  858,  862.  863.  86 5.  867-869(33) 
thrlrtn.  Ar.  64/187;  255/564,  565  (23) 
tliibfiiilli,  Ar.  68/178;  245-247/750,  751  (23) 
thriambus,  Cx.  87/192;  36 7/833  (39) 
tit  ill  tms.  Mu.  101/208;  19.  20.  441.  4421  920. 
921  (47) 

togoi.  Ar.  48/178;  137/748  (19) 
liiniirnltir,  Ar.  54/188;  -1566,  5 69(24) 

Inrlilis,  Ar.  66  / 1 45;  266/604,  605  (14) 
trisrriatus,  Ar.  51/163:46,  168,  176,  178,  180, 
181/666,  669,  671,  692,  693,  695-697  (16) 
trivittutus.  Ar.  52/143:  188/593  (27) 
rtintlinrri,  ll'v,  I  12/219;  500.  501/976,  977(46) 
varifmlfius,  .ir.  47/161;  161/688,  6 89(22) 
vfiri/n-s,  Ps.  I  OH/-;  483/- 
vriili'nvitlis,  Ar.  57,  69/157;  215,  216,  279, 
280/661.  66 4.  665  (19) 
vrxttns.  Ar.  33/153:  3.  4,  7.  8,  II,  12,  16.  21.22. 

25.  26.  50,  Of,.  71.  73.  74/619,  646  (26) 
wiilkni.  An.  84/185;  341.  345-347/802.803  (28) 
zoti\oli/ins.  Ar.  32/163;  69/081 ,  094  (24) 


Identification  and  Geographical 
Distribution  of  the  Mosquitoes  of 
North  America,  North  of  Mexico 


Supplement  1  to  Mosquito  Systematics 

This  volume  contains  keys  for  the  identifica¬ 
tion  of  the  adult  females  and  fourth  stage  larvae 
of  all  167  mosquito  spec  ies  and  subspecies  know  n 
to  occur  in  North  America,  north  of  Mexico. 
Chapters  on  adult  and  larval  morphology  discuss 
the  anatomical  structures  mentioned  in  the  keys, 
accompanied  by  a  series  of  full  page  plates.  Sepa¬ 
rate  generic  keys  for  adult  females  and  larvae  are 
follow  ed  by  keys  to  the  species  of  each  genus.  All 
characters  used  in  the  keys  are  illustrated  by  983 
original  drawings  inserted  between  key  couplets. 
In  addition,  in  a  separate  chapter,  the  geo¬ 
graphical  distribution  of  each  taxon  is  shown  in  a 
series  of  maps.  Each  is  accompanied  by  a  listing 
of  the  states  (U.S.A.)  and  provinces  (Canada) 
from  which  each  taxon  has  been  reported  along 
with  the  relevant  literature  citations.  Three  ta- 
bles  of  distribution  provide  a  synopsis  of  the  oc  ¬ 
currence  of  mosquito  species  in  the  eastern  Un¬ 
ited  States,  the  western  United  States  and 
Canada/Alaska.  A  bibliography  of  mosquito 
taxonomy  and  geographical  distribution  cites 
more  than  500  references  from  1955  to  1979. 

It  is  anticipated  that  this  text  will  be  of  value 
not  only  to  mosquito  control  personnel,  medical 
and  aquatic  entomologists,  but  also  to  introduc¬ 
tory  and  advanced  students  of  mosquitoes,  due 
to  full  utilization  of  the  standardization  of  mor¬ 
phological  terms  recommended  by  R.  E.  Har- 
bach  and  K.  I..  Knight  ( 1980)  and  the  completely 
illustrated  identification  keys. 
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